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Moorei. It struck me that the words ‘My Collection,” which occur in the 
explanation of Plate LX XX, figs. 1—38, in the ‘ Monograph of the Lias Ammonites,’ 
might have been written by accident. In answer to my inquiries, Mr. E. T. 
Newton, F.G.8., of the Museum of Practical Geology, wrote that ‘‘ we have 
always been under the impression that the specimen VI’, figured by Dr. Lycett, 
was refigured by Dr. Wright ; but on comparing the specimen with the figures | 
find that, although the agreement in size and character is exact, there are points 
about the mouth which differ.” Mr. G. C. Crick, F.G.S8., of the British Museum, 
informs me that no specimen answering to Dr. Wright’s figures was met with in 
the collection of the type specimens of ‘‘ the Lias Ammonites’ which the British 
Museum obtained from a dealer after that gentleman’s death. Such is the 
evidence obtainable; but it is only right to remark that, as the whole of Dr. 
Wright’s Collection was not acquired by the British Museum, it is possible the 
figured specimen may have been lost sight of. In any case, for all practical 
purposes, Dr. Wright’s figures may be considered as a representation of Dr. 
Lycett’s original specimen ; and this is an important matter, for the figure of the 
latter author is so much reduced as to be misleading. Dr. Wright's figures agree 
exactly in size with Dr. Lycett’s specimen, but differ in the following trivial points, 
viz. that the lower ventral area is too acute, the mouth a trifle too compressed 
at top, and the ribs of the inner whorls not coarse enough. 

I have the following notes made from an examination of Lycett’s original 
specimen :—‘‘ In the inner whorls the ribs are coarse and somewhat wide apart, 
while the whorls themselves are slightly gibbous. The outer whorls are nearly 
flat, and the radii become much finer until on the end of the body-chamber they 
are merely very fine growth-lines. The radii are very little curved on the lateral 
area, and not much curved forwards on the ventral area. (Lycett’s description 
differs from this, but he probably had specimens of Dum. Moorei and Grami. 
mactra mixed together: his figure is correct.) The carina is little more than a 
sharpening of the ventral area. It is continued on to the body-chamber.”’ 

It was in 1857 that Lycett named this species Am. Moorei, im compliment to 
Charles Moore, F.G.S.; but the same name was used by Oppel (‘ Juraformation,’ 
p. 476) in the same year. I donot know which species has priority ; but it makes 
no difference now, as Oppel’s species belongs to the genus Perisphinctes. 

In 1874, however, Dumortier recognising the difficulty, and. considering that 
Lycett’s Am. Moorei and what he figured as Am. mactra (see p. 176) were identical, 
superseded the name Am. Mooret by that of Am. mactra (‘ Bassin Rhone,’ iv, p. 252). 

In 1879 Branco gave an excellent figure of Am. Moorei under the name Harpo- 
ceras mactra, and he quoted Lycett’s figure as a synonym. 

In 1884 Wright figured Am. Moorei under the name Harp. aalense (Zieten). 
Jn 1885 Haug placed Am. Moorei, Lycett, as a synonym of Am. mactra, Dumortier, 
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but acknowledged that Lycett’s work was not accessible (‘ Monogr. Harpoceras,’ 
p. 671). 

It will be seen from the above remarks that Grammoceras mactra and Dum. 
Moorei were considered to be one and the same species; and I myself was of this 
opinion when writing the earlier part of this Monograph. Haug’s remarks upon 
the convergence of other species of Duwmortieria and Grammoceras (* Polymor- 
phide,”’ p. 157, et seq.) first led me to investigate the relationship of these two 
species; and it was, by following out Haug’s observations to their logical 
conclusions, that I ascertained the existence of the remarkable convergence 
between Gramm. mactra and Dum. Mooret. 

Here it is that the extraordinary convergence between Grammoceras and 
Dumortieria reaches its culminating point. So peculiarly are these two species 
alike, that, had anyone to consider them alone, it would be very difficult to say what 
are the specific differences. It is only a knowledge of their genealogy which 
shows why certain little-noticeable points of ribbing and suture-line are of such 
importance. (For the differences between the two species consult the generic 
definitions, and also p. 162.)' 

The coarse distant ribs discernible in the inner whorls of this species are the 
only evidence remaining of its descent from Dum. Levesquet. The succeeding 
close-set ribs (or, really, coarse striz) may be regarded as the “ radians ”’-stage ; 
and there can be little doubt that Dwm. Moorei is only the further development of 
Dum. radians by way of the specimen depicted Pl. XLII, figs. 6, 7.” Its finer 
ribbing and more compressed form are the chief features in which it differs from 
Dum. radians. 

The specimens depicted in my Pl. XLIV are really supplementary to Dr. 
Wright’s figures. If the example he figured be regarded as the type, then the 
specimen shown in my figs. 4, 5 (Pl. XLIV), which is from Stoford, Somerset, 


1 Compared with Gramm. mactra, Dum. Moorei should show ribs straighter laterally, and less 
projected ventrally, longer lobes, and a more dependent inner portion of suture-line. 

* Since the above remarks were written (1890) the collection of more specimens seems to suggest 
that under the name Dum. Moorei are combined what are really further developments of various 
species—parallel developments in which fine strix are acquired very early in life. By the constantly 
earlier acquirements of these fine strie—a decadence of ribbing—Duwm. radians produces one form ; 
by a similar decadence Dum. exigua evolves a similarly-ornamented, but wide-centred form ; and in 
like manner from Dum. radiosa arises a slightly thicker form; these forms all acquiring the fine striz 
(formerly an adult character) at so early an age that what were at one time the distinctive specific 
characters have become obliterated. 

A similar state of things seems to obtain among the specimens referred to Gramm. mactra. There 
appears to be evidence to show that Gramm. aalense, Gramm. costulatum, Gramm. striatulum, &c., 
would all, by the “early inheritance’? of fine strix, develop into what are now called “ Gramm. 
mactra.” Such specimens may therefore be polygenetic, and in that case cannot properly be grouped 
under one specific name. 
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differs in having extremely fine ornamentation and a rather larger umbilicus. The 
other specimen (figs. 7, 8) has, up to the last half-whorl, a smaller umbilicus than 
Wright’s ; and then it increases the size of the umbilicus suddenly. The termina- 
tion of this specimen was depicted Pl. XXX, fig. 19; but I have found it necessary 
to have the complete specimen drawn as a type of the small-centred (until com- 
mencement of body-chamber) Cotteswold form. The distant ribs of the inner 
whorls—the signs of a Levesquei-stage—are to be noticed ; and also how quickly 
they give place to the fine strie. 

The specimen depicted in Pl. XXX, figs. 15—17, is an example of the fine- 
ribbed south-country form, and may be recognised as the young of the specimen 
delineated Pl. XLIV, figs. 4—6. 

Dumortieria Moorei occurs in the same bed as Gramm. mactra. In the Cottes- 
wolds it characterises the lower part—the Moorei-beds—of the Opalinum-zone, 
though it 1s not so common a species as was at one time supposed. In the Dorset- 
Somerset district, where it occurs in the upper part of the Yeovil Sands, it is 
decidedly scarce. 

The species does not seem to be altogether widely distributed on the Conti- 
nent ; but then it has very possibly been confounded with other species besides 
Gramm. mactra. Branco, calling it “ mactra,” states that itis ‘‘ rather scarce in the 
upper part of the Tvig.-navis-beds, Signalberg bei Boevingen;’’ I have specimens 
from Gundershofen sent me by Dr. Haug; and Quenstedt figures it from Swabia. 
Most interesting of all is its occurrence in Chili, South America; as it is figured 
by Bayle and Coquand from Jorquera with Am. (Sonnimia) pustulifer,’ Ostrea 
cymbium, and Spirifer tumidus. 

Figs. 4, 5 of Pl. XLIV give two views of the south-country variety of this 
species ; and fig. 6 is the suture-line from the same specimen. Figs. 7, 8 show 
two views of a Cotteswold form of the species, with the completed end to the 
body-chamber. ‘This specimen came from Buckholt Wood, near Stroud, Glouces- 
tershire. Fig. 9 is the suture-line taken, with the kind assistance of Mr. H. T. 
Newton, F'.G.8., from the specimen contained in the Jermyn-Street Museum. 

In Pl. XXX, by figs. 15, 16, a nice specimen of the young form of the species 
is shown, in comparison with various examples of Gramm. mactra; and fig. 17 
is its suture-line comparable with fig. 7. This specimen came from the Yeovil 
Sands, Bradford Abbas, Dorset. In the same plate, fig. 19 is a portion of the 
specimen depicted in full in Pl. XLIV, figs. 7, 8. 


1 See synonyms. 
* One of the Sonninie from the Concavum-bed of Dorset can be identified, I think, with Sonn. 
pustulifera. 
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DouMoRTIERIA suBUNDULATA (Branco). Plate XLIII, figs. 8—10; Plate XLIV, 
figs. 1O—12; Plate XLV, figs. 1—12. 


1879. HarpocERAs PSEUDORADIOsUM, Branco. Unt. Dogger; Abh. geol. Spez.- 
Karte Elsass-Lothringen, Bd. ii, pl. i, 
fig. 8 only (not 1, 2, 4—-see pp. 246 and 


254). 

1879. — SUBUNDULATUM, varietit EXTERNE-comMptTuM, Branco. Ibid., 
pl. ili, figs. 4, 5. 

1885. _ — varietit EXTERNE-compTuM, Haug. Beitr. 


Monogr. Harpoceras; Neues Jahrbuch 
fiir Mineralogie, &c., Beil.-Band iii, 
p. 663 (pars). 

1885. AmmonttsEs, cf. AALENSIS, Quenstedt. Amm. Schwabischen Jura, pl. liv, 
fig. 53. 

1885. — ef. costuLA, Quenstedt. Ibid., pl. liv, fig. 50, only. 

1887. DuMoRrTIERIA SUBUNDULATA, varietit EXTERNE-compra, Haug. Polymor- 
phide ; Neues Jahrbuch fiir Mineralogie, 
Bd. ii, p. 186. 


Discoidal, compressed, carinate. Whorls narrow and thin, with slightly 
convex sides, ornamented with direct to sub-direct, ventrally-inclined ribs, which 
are generally distant in the inner whorls, and closely approximate on the outer 
whorl; but both the size of the ribs and their distance apart vary greatly in differ- 
entspecimens. Ventral area slightly defined, much sharpened, carrying a fairly dis- 
tinct carina, which is slightly crenulated by the radii passing over it. Inner margin 
barely defined, slightly sloping. Inclusion about one-third. Umbilicus flat and 
open, generally marked with coarse, distant ribs. Termination with a short 
lateral, and a very short, bluntly-pointed ventral process. Sutures very simple, 
superior lateral lobe short, inner lobes very little dependent. 

This peculiar and variable species is easily recognisable by its combination of 
evolute whorls and great compression—a combination somewhat unusual. It is, 
however, hard to define the species or to say how it differs from others just because 
of its variability, chiefly in the matter of ribbing. Hardly two specimens are alike. 
One form commences with coarse, and ends with fine, closely-set ribs; another 
has a stage of closely-set ribs preceding the coarse-ribbed period; another has its 
coarse ribs, but they are set nearly twice as close together; another has fairly 
fine ribs throughout ; and yet another form has fine, very closely-set ribs during 
all its growth. 

The forms with coarse ribs might, if deprived of their outer whorls, be mis- 
taken for the young Dum. costula; but their ribs are not so distant. The fine- 
ribbed forms are somewhat like Dum. Moorei ; but they have ribs and not the 
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fine striz of that species, while the umbilicus is much larger and the whorls are 
narrower. 

Dum. subundulata has a very Grammoceratan aspect. Though its ribs are 
generally direct, which is the characteristic trait of Dwmortieria, yet sometimes they 
have, especially on the body-chamber, a slight lateral bend. Its suture-line is 
also not quite characteristic; because the length of the superior-lateral and 
siphonal lobes is much reduced, and the obliquity of the inner portion is not so 
apparent as in other species of the genus. 

The species of Grammoceras to which Dum. subundulata bears the most like- 
ness is Gramm. distans, which, however, has its ribs rather more bent laterally 
and ventrally. 

When founding the species “ Harpoceras subundulatum,” Branco divided it into 
three varieties; but I cannot consent to unite the forms he has figured. Three of 
his figures, comprising his “ Varietdt ewxterne-costatum” and ‘* Varietdt externe- 
comptum,” belong to Dumortieria; but his “ Varietat externe-punctatum”’ is a 
Grammoceras. 

Dr. Haug' in dealing with Branco’s figures of ‘* subundulatum”’ noticed that 
“ Varietat externe-punctatum” appeared to belong to the Harp. aalense-group. Of 
the others he made three varieties under the name “‘ subwndulata,” for two of 
which he preserved Branco’s names, ‘‘ Varietdt ewterne-costata”’ and “ Varietat 
eaterne-compta,’ and for the third adopted Quenstedt’s name ‘‘ striatulo-costata.” 
My method of division differs from this, in that I have given Quenstedt’s 
** striatulo-costata’”’ specific rank, and have combined therewith Branco’s “‘ externe- 
costatum.” Therefore I had divided Branco’s “ subundulatwm’’ into three 
species :—(1), the forms referred to Dum. striatulo-costata (see p. 243) ; (2), the 
present species ; (3), the form referred to Gramm. distans (p. 196). To any one 
of these three the name ‘“ subundulatwm” could have been applied; but I con- 
sidered it best to retain Quenstedt’s name for 1; and in choosing whether 2 or 3 
should bear the name “ subuwndulatum” I followed Dr. Haug, in part, in applying 
it to 2. It was then nec: ssary to give a new name only to 3. 

The type-figure of the present species must be the fig. 4 of Branco’s pl. ii; 
as his fig. 3 of the same plate, and fig. 1, pl. iv, have been removed from this 
association. Fig. 4 (pl. i) shows the characters which I consider to mark the 
species, namely, evolute compressed whorls and coarse ribs. In the latter character, 
however, there may be modification ; and that is the reason why I have joined 
Branco’s fig. 3 (pl. 1) as probably belonging to this species. The names evterne- 
costatum, eaterne-comptum, and externe-punctatum may be discarded as of no 
further use. 

T am not quite sure that a specimen which I have described in the explanation 

1 “ Polymorphide,” ‘ Neues Jahrbuch fiir Mineralogie,’ &c., Bd. ii, p. 184, 1887. 
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of Pl. XLIV, figs. 10—12, as Dum. subundulata var., is correctly placed with 
the present species, because it is so much more involute. Still it has the coarse 
ribs in the inner whorls changing to finer ribs ; and involution may be only a sign 
of progress. 

This specimen has no inconsiderable resemblance to Gramm. subcomptwin 
(Pl. XXX, figs. 11—14). In fact, Dr. Haug, to whom I sent a proof of Pl. XLIV, 
wrote to me that this specimen “is Harp. subcomptum, Branco; I do not think 
that it can be a Dumortieria, the ventral area is too acute, the ribs are too much 
waved, and the suture-line does not show the lateral saddle characteristic of the 
genus. Why should it not be a Grammoceras?” I am much indebted to my 
friend for his critical remarks; and I have quoted them here because they are 
worthy of every consideration. Still, a strict examination of the original specimen 
confirms me in my opinion that it is a Dumortieria ; and I rely on the coarse, 
distant ribs of the inner whorls,’ and the short, but quite complete, ventral pro- 
jection of the mouth as features which not only separate this specimen from 
Gramm. subcomptum, but show that it is really a Dumortieria. The difference in the 
length of the ventral projection between Gramm. subcomptum and this specimen is 
very striking, as a comparison of P]. XXX, fig. 14 with Pl. XLIV, fig. 11 will 
demonstrate. 

Another specimen about which I feel some uncertainty is shown in Pl. XLII, 
figs. 8—10. At first I thought that this was a new species; but I cannot say 
that it differs from Dum. subuwndulata in any way except being much larger. Its 
ventral area (fig. 9) appears more rounded than is the case, on account of absence 
of test not being quite correctly delineated; but a somewhat rounded ventral area 
would not preclude it being a large form of the typical Dum. subundulata, because 
such a ventral area would probably be the necessary concomitant of advanced age. 
There is then really no point in which this specimen differs from Dum. subundulata, 
except size; and I consequently imagine it an unusually large variety of the species. 

It is possible that difference in locality might account for the difference in size 
between this specimen and the examples figured in Pl. XLV. The one came from 
the south of the Mendips, and the others from the Cotteswold district. The latter 
may, therefore, be a dwarf race or variety, or the former may be unusually large 
owing to more favourable circumstances. 

There can be little doubt of the descent of the large variety of Dum. sub- 
undulata, Pl. XLII, figs. 8—10, from Dum. Levesquei, Pl. XX XVII, figs. 6—8; 
and both specimens came from the same locality. The former shows the usual 
changes, namely, greater compression, broader whorls, and reduction of ribbing. 
If this be correct as regards its descent, then the Cotteswold forms of Dum. sub- 
undulata ought to be derived from the same species, otherwise the south-country 


! The ribs are single, not fasciated as in Gramm. subcomptum. 
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forms and the Cotteswold specimens could scarcely be united. The coarse ribs of 
the inner whorls certainly seem to favour the idea of descent from Dum. Levesquet. 

In Pl. XLV four varieties of this species are delineated. As the type I 
take the specimen shown in figs. 1—3, which agrees the best with Branco’s 
pl. i, fig. 4. The specimen numbered figs. 4 and 5 is closely allied, but 
differs in its ribbing. (The artist has failed to bring out the irregularity of 
the ribs of the inner whorls in size and distance.) In figs. 6 and 7 is 
shown a specimen which is more compressed and finer-ribbed throughout ; 
doubtless its finer ribs are due to “ earlier inheritance” of the ornamentation of 
the outer whorl shown in figs. 1 and 5. The specimen marked figs. 8 and 9 has 
flatter-sided whorls than the other examples. It is a poorly preserved fossil; 
and therefore the artist could not draw its ribbing with accuracy. The ribs in the 


inner whorls seem proportionately rather coarser than those on the outer; and, 


therefore, I judge that its fine-ribbed characters are due to its being a more 
advanced form of the species pointing to divergence in another direction. It is 
very like Dum. ewigua, but has flatter sides, more marked inner margin, and a 
more prominent carina set on a flatter ventral area. 

The small specimen shown in fig. 10 is the young of fig. 4. It is interesting 
for its Aptychus, which is drawn of natural size in fig. 11, and enlarged six times 
in fig. 12; the upper edge is not very clearly shown on the specimen—it points 
away from the mouth. 

The little specimen drawn in Pl. XLIV, figs. 10—12, differs from the other 
specimens of Dum. subwndulata in being more included. The apparently-fasciated 
ribs are not due to the radi coalescing, but are really bulgings of the test, over 
which the radii pass separately in a normal manner. The artist has not brought 
this out with distinctness. The specimen is very like the young of Dum. Moorei, 


but has a rather larger centre, and is somewhat thicker. In appearance, but not — 


in point of descent, it is just intermediate between ‘‘ Moorei”’ and certain forms of 
* subundulata.”’ 

I have already discussed the largespecimen depicted in Pl. XLII, figs. 8 
—10, and for the present I must regard it as a large, perhaps local, variety of 
Dum. subundulata. 


DuMORTIERIA GRAMMOCEROIDES, Haug. Plates XLVI, XLVII. 


1881. Harpoceras Levresqurt?, 8. Buckman. Inf. Ool. Ammonites, Quart. 
Journ. Geol. Soc., p. 604. 

1887. DuMORTIERIA GRAMMOCEROIDES, Haug. ‘ Polymorphide ;’ Neues Jahrbuch 

fiir Mineralogie, Bd. ui, pl. vy, 

fig. 5, and woodcut 6 ¢, p. 187. 
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Discoidal, compressed, carinate. Whorls ornamented with more or less 
reclining, direct to subarcuate, ventrally-inclined, sometimes bifurcate ribs. Ventral 
area fairly defined, flattened, scored laterally by the ribs, divided by a small, 
inconspicuous carina which is bordered by a narrow, smooth area each side. (In 
aged examples the ventral area is much flattened, the carina practically obsolete, 
and obscure ribs cross the area with a slight forward inclination.) Inner margin 
well marked in adult, smooth, straight. Inclusion about one-third. Umbilicus 
open, scored with numerous ribs. Termination, in youth two lateral and spatulate 
ears, and a very short, blunt ventral process; in adult probably a plain sigmoid 
bend. Suture-line somewhat ornate; a well-marked superior lateral lobe longer 
than siphonal ; inner lobes much dependent. 

From an extensive series of this species I have figured an interesting selection. 
The chief forms may be referred to as the less-developed—the evolute, wide-ribbed 
form (Pl. XLVI, figs. 6, 7); and the more developed—the involute, close-ribbed 
form (Pl. XLVI, figs. 4, 5); but between these two are all the possible forms 
which all different combinations of these characters could produce, for hardly 
two specimens are quite alike. 

Adult examples of this species, like the fine one shown, Pl. XLVI, figs. 1, 2, 
are not at all commonly found—a contrast to the specimens about three inches in 
diameter, which are fairly numerous. The adults have several peculiarities not so 
noticeable in smaller examples, namely, the well-defined inner margin, the obscure 
bifurcation of the ribs, the absence of the carina in the last whorl, and obscure 
ribs then crossing the ventral area in a somewhat flattened-out, irregular fashion, 
and with a slight forward projection. 

A noticeably peculiar variety of this species (Pl. XLVII, figs. 13, 14) has 
strongly reclining ribs and a carina more than usually prominent. As ribs and 
carina are very variable in the species, I will remark on their chief characters 
generally. 

The Fibs —Roughly speaking, the evolute forms have the direct ribs—the true 
Dumortierian ribs—sometimes inclined. The more involute forms have slightly 
reclining ribs, with more or less of a lateral bend, so that the ribs are sub- 
sigmoid. The specimen figured in Pl. XLVII, fig. 13, shows the character 
of the reclining ribs very much pronounced. It is to be noticed that, at intervals, 


‘it changes the slope of the ribs to a more direct position, by the insertion of a rib 


or ribs on the outer area; but after the change the ribs gradually fall back more 
and more until the next change, when they are, so to speak, suddenly righted 


again.’ The strongly-marked inclination of the ribs does not give rise to any 


* Whatever process of growth and absorption produced this mode of ornamentation it was 
evidently the same as produced a similar state of things in Morphoceras, although in that case 
accompanied by periodic constrictions. 
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longer bend on the ventral area, for the ribs meet the carina at an angle of 
about 50°. 

In the adult specimen (Pl. XLVI, figs. 1, 2) the ribs are somewhat irregular 
in size; and they also show some obscure bifurcation occasionally. On other 
specimens there is a tendency towards obliteration of ribbing on the outer 
whorl. 

The carina is generally very inconspicuous, and in some specimens can barely 
be traced. On the end of the body-chamber it is not present either in young or 
old specimens, and the ventral area is therefore regularly rounded. On some 
specimens the carina is bordered by a flat, smooth area each side—this is 
observable in Pl. XLVI, fig. 5, and also in fig. 2 on the core. Only one specimen 
(Pl. XLVII, figs. 13, 14) has the carina at all elevated, and then it forms merely 
a narrow ridge, bordered on each side by a smooth, narrow area. 

The mouth-border evidently consists of two spatulate lateral ears, which are 
fairly well developed ; but the ear is not quite perfect in Pl. XLVII, fig. 1. In fig. 3 
the mouth is not complete, but the smooth area which lies above the lateral stem 
of the ear is a somewhat peculiar additional feature. This area is not complete, 
and evidently extended farther forwards, but the under part of the mouth—the 
curve springing from the point of contact with the preceding whorl—is quite com- 
plete. It is difficult to imagine what could have been the shape of the mouth in 
this specimen. Fig. 4 shows only the stem of the lateral lappet—the lappet itself 
having evidently been broken ; but the stem is remarkable for the deepness of the 
furrow which it makes on the side of the whorl. The test is present in this case ; 
if it were absent this furrow would not be so remarkable. Figs. 6 and 7 show a 
very peculiar form of mouth. Reasoning by analogy with other genera, it may be 
inferred that this is the form of mouth which aged specimens would possess; and 
it is present in this small specimen because of a slight injury to the test about a 
third of a whorl back (the scar caused by the injury is just visible on the test) ; 
and the injury has produced decrepitude, bringing about the aes of senile 
characters at an immature age. 

It is injury, too, which has produced the interesting ornamentation of the 
specimen depicted in Pl. XLVII, figs. 15—17. The ribs are very direct, 1 
places thickened or irregular, and in other places bifurcate—all showing some 
disturbance. The ventral area is rounded, but quite on one side is a faint ridge, 
apparently indicating the carina—shifted. On the end of the whorl the ribs are 
distinctly annular, and cross the abdomen in a manner recalling the ‘* Planicostan 
abdomen ”’—a character of its ancestor Polymorphites Vernosxe (Zittel). <A partial 
reversion to this form of abdomen is exhibited in the aged examples of this species ; 
but this specimen shows a form of old age even more advanced. Further it illus- 
trates that injury causes premature senility, and that old age causes the production of 
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ancestral characters—that atavism is to be expected when the form is enfeebled 
by age or by injury. 

Dumortieria grammoceroides was named from a Dorset specimen in the Stras- 
burg Museum by my friend Dr. Haug in his excellent little pamphlet on the “ Poly- 
morphide.” I have to thank my friend for kindly sending me a plaster-cast of the 
original specimen, which shows that it is one of the somewhat involute forms, 
almost exactly like the specimen depicted in figs. 4, 5, of Plate XLVI, but with 
slightly coarser ribs. The name “ gramimoceroides”’ doubtless refers to the sub- 
sigmoid ribbing, which is more like what obtains among the species of the genus 
Grammoceras than is the usual “ direct” ribbing of Dwimortieria. 

The suture-line shows clearly that the present species is not a Grammoceras ; 
and, further, all the specimens lack the long ventral projection of the ribs peculiar 
to Grammoceras. 

For many years this species has been known to collectors of Dorset Inferior- 
Oolite fossils as one of the characteristic shells of the Concavwm-bed. It has 
generally been named “‘ Levesquet,” “thouarsensis,” or ‘striatulus,” and is doubtless 
the species referred to by Dr. Wright under the latter name as long ago as 1856." 

The involute specimens with subsigmoid ribs are easily distinguished from 
Dum. Levesquei ; but the evolute specimens are much like it. They have, however, 
coarser ribs, and in the inner whorls they have numerous closely-set ribs, essen- 
tially different from those of Dum. Levesquet. There is also a slight difference in 
the suture-line. It is worthy of notice that the adults are very similar in aspect 
to certain non-spinous species of Sonninia, but may be recognised by their 
suture-line. 

The descent of Dum. grammoceroides involves some amount of speculation, 
because it is rather distantly separated from its fellows. When broken up the 
inner whorls are too crystalline to afford much information ; although if they were 
otherwise they could not add much to what may be gathered from the outside of 
such an evolute form. At the first whorl the shell is smooth and uncarinate, 
involute, and gibbous-sided. The second whorl has coarse distant ribs like those 
of Dum. prisca, but the form is more involute generally than that species. 1 cannot 
say if there be any keel, but there is a faint one about a whorl later when the 
closer-set ribs are well established. Afterwards the ribs slowly increase 
proportionately in size. 

The second stage of ribbing seems to be too fine to have been inherited from 
“ Levesquei ;’ unless we imagine a phylogenetic series which started from 
“ Levesquei” to attain finer ribs, and to force these ribs towards the centre by 
earlier inheritance, at the same time, assuming a coarser style of ribbing. 
These are the changes indicated by the specimens themselves; but we know 

1 «Quart. Journ. Geol. Soe.,’ vol. xii, p. 292. 
. 34 
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of no specimens, intermediate between this species and Dum. Levesquei, in the 
Murchisonx- and Opalinwn-zones—in fact the Murchisone-zone has not yielded 
any species of the genus. 

Although this species is a late survival, yet it is less modified, and shows fewer 
signs of senility than many of the species in the Opalinum-zone. In fact, it is 
reasonable to expect to find descendants of this species in the higher beds of the 
Inferior Oolite. 

Bradford Abbas, Halfway House (Compton), and Louse Hill, Dorset, are the 
principal localities for this species. It also occurs at Stoford, Somerset. 
Though first-named in a Continental work, yet it has not been recorded from 
any foreign locality, and in this respect is like so many of the Concavuwm-zone 
species—practically confined to a small area around Bradford Abbas. 

In Plate XLVI are delineated an adult form of this species (figs. 1—3), and the 
two ordinary forms met with—the involute (figs. 4—5) and the evolute (figs. 6—7). 
In Plate XLVII the mouth-border is illustrated in figs. 1—7,—a young evolute 
but finer-ribbed form in figs. 8 and 9,—an involute form in figs. 1O—12,—an abnor- 
mally ribbed form in figs. 18 and 14,—and a decrepit injured individual showing 
atavism or immature senility in figs. 15—17. 


POLYMORPHIDA (continued). 


The genera Potymorruires,’ Tunroceras,' and CaTuLLOcERAs. 


The genus Polymorphites is the parent-form not only of Tmetoceras and 
Catulloceras, but of Dumortieria. As will be seen in the article on the genus, I 
have restricted its scope to include only the direct little-changed descendants of 
Pol. polymorphus. 

Tmetoceras I found on Am. scissus, and consider that the ventral furrow which 
is so specialised a character separates this genus sufficiently from Catulloceras 
with its carina. Tmetoceras and Catulloceras are collateral branches evidentiy 
derived from Polymorphites Zitteli, which has the periodic constrictions, and, 
according to Haug’s figure, a certain obsolescence of abdominal ribs; and the 
latter feature becomes specialised in Tmetoceras more and more until the strongly- 
marked ventral furrow is produced. 

Catulloceras apparently had something of a ventral furrow in youth. Vacek 
says that “the young of ‘ Dumortieri’ have ribs very much like those of ‘ scissus,’ 
and that they are broken on the ventral area by a deep, plain, smooth band.” (Ca 


1 Some of the species which will be placed in these genera have been previously referred to as 
Catulloceras, p. 282, &e. , 


| 
| 
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der ersten Jugend sind die Rippen auf der Externseite durch ein vertieftes, ebenes 
glattes Band scharf unterbrocken.’*) It is very probable, therefore, that a later 
species than Pol. Zitteli was a common ancestor of T'metoceras and Catulloceras. 
The three genera, Polymorphites, Tmetoceras, and Catulloceras, are easily 
distinguished by external characters. Polymorphites has ribs crossing the abdomen, 
Tmetoceras has a suleate abdomen, and Catulloceras has a carinate or a carinate- 
suleate abdomen. It is interesting to consider that these three copy in their 
development certain Lower-Lias genera. For instance, it would not be amiss 
to say that Polymorphites is the morphological equivalent of Waehneroceras, 
Tmetoceras of Schlotheimia, and Catulloceras of Caloceras or Vermiceras. 


POLYMORPHIDAE (continued). 


Genus—Potymorpuites, Sutner. 


(Type—PoLYMORPHITES POLYMORPHUS, Quenstedt sp.) 


—  Potymorpuites, Sutner, in collection (teste Haug). 
1887. PonymMorpnuites, Haug. ‘ Polymorphide ;’ Neues Jahrbuch fiir Mineral., 
&e., Band ii, p. 120. 


Compressed, generally evolute, uncarimate, or sub-carinate. Whorls orna- 
mented with annular radii,’ which cross the abdomen without interruption by 
carina or sulcus. Suture-line simple. 

T have only one species to describe, but it is necessary to explain why I place 
it here. Commencing with Pol. polymorphus—a smooth form—continuing to Pol. 
polymorphus lineatus—with striz,—and to Pol. polymorphus  costatus—strive 
enlarging into ribs, there seems to be a definite phylogenetic series characterised 
by the retention of a primitive style of ribbing—the “uninterrupted annular.” 
Such is the character of the later-appearing species ‘“‘ Vernose ;” and from this 
comes “ Zitteli,”’ in which periodic constrictions are introduced—but this is a side 
shoot. However, in the direct line from “ Vernosx’’ there is “ norma,” a small 
Species with inflated whorls, and also my species “ senescens’’ with compressed 
whorls. 

This phylogenetic series passed through a period of growth up to “ Vernose”’ 
or “ Zitteli,’ and shows unmistakable old age in “ senescens.” Its primitive 
ornamentation marks a radical stock; and, moreover, a stock from which 

1 “Cap san Vigilio ;’ k.-k. geol. Reichsanstalt, Bd. xii, No. 8, p. 104, 1886. 

* Straight radii which appear like rings on the whorl. They may cross the abdomen or be more 


or less interrupted by a carina or suleus. Subannular radii might not be quite straight, or might be 
slightly drawn forward on the ventral area. 
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were many offshoots. Now, Dr. Haug had extended the genus Polymorphites 
to include many of these offshoots, notably Amm. Bronnii, confusus, &c.; and 
it was, at first, my intention to have left the genus, say for the Amm. Bronnii 
series—in which it appears to me Am. Jamesoni should be included, and to 
erect a new genus for ‘‘ Vernosx”’ and its allies, removing them from Catullo- 
ceras. This, however, would have been opposed to the best aims of nomenclature, 
which is to keep the older generic name for the radical stock, and apply the newer 
names to the various offshoots; and, as Dr. Haug writes to me that he is now of 
opinion that “ Vernosx,” &c., and “ Jamesoni”’? ought to be placed in Polymor- 
phites (personally I am doubtful about ‘‘ Jamesoni”’), I shall retain Polymorphites 
for the radical stock, and leave others to settle the position of the more-developed 
branches, Am. Jamesoni, &c. 

Polymorphites, then, restricted in this sense, begins with Pol. polymorphus 
—which, by the way, is probably an evolute development of ‘* Cymbites”’ globosus, 
and is probably not genetically connected with Agass. miserabile, as Haug suggested 
and I mentioned (p. 232), though it resembles it very closely—and among other 
branches throws off Am. Bronni leading to Am. Jamesoni. Keeping, however, to 
the radical stock—the forms with uninterrupted annular ribs—there is in the 
Middle Lias Pol. Vernose (Zittel),’ an apparent development of Pol. polymorphus 
costatus; and from Zittel’s species by slight mutations are derived Pol. Zitteli’ 
(Haug) in the Upper Lias, Pol. norma*® (Dumortier) in the Opalinum-zone, and 
Pol. senescens, n. sp. It is only with the latter that I am concerned. 

Polymorphites senescens is most interesting, because it is evidently a senile form 
of this radical stock. It retains the primitive form of ribbing, and yet shows its 
senility so clearly in its compressed involute whorls. 


POLYMORPHITES SENESCENS, S. Buckman. Plate XLVIII, figs. 13—15. 


Discoidal, compressed, uncarinate. Whorls ornamented with annular to sub- 
annular ribs which cross the abdomen. Ventral area not defined, crossed by 
straight ribs. Inclusion about one-quarter. Suture-line simple. 

This interesting little species, which is evidently a degenerate senile form 
(hence the name) of the radical stock from which Tmetoceras, Catulloceras, and 
Dumortieria sprang, is noticeable for its primitive character, and the late time 

1 “Geol. Beobactungen Central-Ap. ;” ‘ Geogn. Pal. Beitriige,’ Bd. 11, Heft 2, pl. xiii, fig. 5, 1869. 


2 “Polymorphide ;” ‘ Neues Jahrbuch fiir Mineral.,’ Bd. ii, pl. v, fig. 2, 1887. 
3 «Fitudes pal. Bassin Rhone,’ iv, pl. lvii, figs. 7, 8. 
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when it appeared. It is nearest to Polymorphites norma (Dumortier) ;+ but its 
compressed, quicker-coiled whorls separate it effectually from that, and from all 
the other species of the genus. 

I have only the one specimen which is figured. I collected it at Haresfield 
Hill from the bed containing Terebratula haresfieldensis (bed 19, p. 44; see also 
p- 166) ; and its horizon is therefore the very top of the Jwrense-zone (Dumor- 
tieria-beds). 

This little species is depicted in Pl. XLVIII, figs. 13—15. 


PoLYMORPHID® (continued). 
Genus—Tmetoceras, S. Buckman. 


(Lype—TMeEtocERAS scoissuM, Benecke sp.) 


Discoidal, compressed, ventrally-sulcate. Whorls ornamented with annular or 
subannular ribs which produce a blunt knob on the ventral area, where they are 
interrupted rather suddenly. Suture-line simple; superior lateral lobe about as 
long as siphonal ; one auxiliary lobe; inner lobes not retracted. 

The generic classification and the genealogic connection of ** Am. scissus”’ have 
been matters upon which there is, and has been much diversity of opinion. 
Neumayr’® put the species in the genus Simoceras with a query; I placed it in the 
genus Oosmoceras ;* Zittel’ located it in the genus Parkinsonia, and stated 
that it was the oldest representative thereof; Vacek’ relegated it to the genus 
Simoceras together with Am. Dumortieri ; while Haug’ returned it to the genus 
Parkinsonia, not only endorsing Zittel’s view that it was the oldest form of the 
genus—in fact, the ancestor from which the Parkinsoniz were derived, but that 
it was intimately connected genetically with Am. Dumortieri, and was, in fact, 
the connecting link between Parkinsonia and Dumortieria (Catulloceras). 

Simoceras is, according to Zittel, a genus belonging to the top of the Upper 
Jura; and it is not only very different in appearance, but, from what is known of 
other Ammonites, is most unlikely to have any close genetic connection with 


1 «Bassin du Rhone,’ iv, pl. lvii, figs. 7, 8. 

2 Tunrés = furrowed. 

3 ‘Unverm. Auftr. Ceph.;’ Jahrbuch k.-k. geol. Reichsanstalt, Band xxviii, Heft 1, p. 71, 1878. 
4 New Amm.; ‘ Proc. Dorset N. H. Soc.,’ vol. iv, p. 141, 1883. 

> ‘Handb. Pal.,’ Bd. i, Abth. 2, Lief. 3, p. 472, 1884. 

° *Ool. Cap. San Vigilio;’ Abh. k.-k. geol. Reichsanstalt, Bd. xii, No. 3, p. 108, 1886. 

7 «Polymorphidew,” ‘ Neues Jahrbuch fiir Mineralogie, Bd. ii, p. 151, 1887. 
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© Am. scissus’’ (Benecke). Vacek’s contention that “ Amim. scissus”’ and ** Dumor- 
tieri”’ are very closely connected is admitted by Haug ;’ and there can be little 
doubt that ‘* Am. scissus”’ has developed from Pol. Zitteli (Haug) by gradually 
making more and more pronounced the nascent interruption to the ventral 
ribs—of “ Zittelc ’’—until it has produced the deep furrow. 

That ‘ Am. scissus,” however, is the ancestor of the Parkinsoniz, or is in any 
way connected with them, as has been contended, not only by the authors 
mentioned but by many others, is a great mistake. This error arose from the 
similar appearance of “ Am. scissus”? and ‘‘ niortensis’’?*—in all probability the 
ventral sulcation was the deceiving feature. It only shows that not the least 
reliance can, in genealogical matters, be placed on similarity of external ornaments. 
Such similarity is well described by Prof. Hyatt as ‘‘ homoplastic, and not 
homogenous.” ° 

I place “ Am. scissus” in a genus T'metoceras (see p. 267), and will state my 
reasons for deposing it from the position of progenitor to the Parkinsoniz. In the 
first place, though both species agree in having a sulcate abdomen margined with 
spinous-ended ribs, yet Park. niortensis differs from Tmetoc. scisswm particularly in 
one especial feature, namely, that it possesses a spine on about the middle of 
every rib; but no such a spine is to be seen in 7’metoc. scisswm on the lateral area. 
Next, in a series of Park. niortensis (d’Orbigny) it will be seen that the single rib, 
which is the rule in J’metoc. scisswm, is by no means so in Park. niortensis—in fact, 
bifurcate ribs, with their point of origin in the above-mentioned lateral spine, are 
by no means uncommon in Park. niortensis; and the smaller the specimen the 
more numerous are the bifurcate ribs. Really the single rib is a feature only of 
the adults, and of about a dozen nearly adult specimens of Park. niortensis now 
before me, not one but discloses occasional bifurcate ribs. From these facts it is 
safe to draw the following conclusions. 

The single rib of Park. niortensis is a lately acquired character which is 


1 «Op. cit.,’ Bd. ii, p. 149, 1887. 

2 I am rather surprised that Prof. Hyatt, whose comprehension of Ammonite developments is so 
remarkably exact, should fall into an error similar to this when he considers Am. Zuylori as a 
Cosmoceras (Genesis of Arietide, ‘Smithsonian Contrib. Knowledge,’ 673, p. 23). 

3 The more Ammonites are studied, the more it will be seen that they are all descended from 
certain little-specialised species which Hyatt aptly terms “ radicals.” These radicals threw off, as it 
were, successive Ammonite branches, which became highly-specialised, and then died out. In 
becoming highly-specialised each branch followed with but little alteration—less alteration than a 
superficial observer might imagine—the same cycles of changes ; and each branch produced successive 
and practically similar series of ornaments. These ornaments, however, differ in intensity, propor- 
tion, arrangement, duration, and small details ; but what really create the greatest apparent diversity 
among similarly-ornamented Ammonites are the very different shapes and the amount of involution 
which the whorl possesses. 
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becoming specialised, and is not a character inherited from an ancestor so remote 
as Tmetoc. scisswm ; while the lateral spines, for the existence of which at the point 
of bifurcation there may be said to have been some reason, have really lost their 
significance on the single rib, where, however, they are retained by inheritance, 
thus becoming vestiges of a former condition. 

It might be objected that the single rib of Park. wiortensis is a reversionary 


character, pointing to, and derived from, 7’metoc. scissum. Setting aside the lateral 


spines, which have certainly not been in any way derived from Tmetoc. scissum, 
this idea of the single rib being a reversion is fully disproved by the young of 
Park. niortensis. They show that the bifurcate ribbing was persistent in youth, and 
moreover that the inner whorls of Park. niortensis at a certain age are practically 
Park. Garantiana in miniature. By further breaking up a specimen of Park. 
niortensis it is seen that the ventral area was flatter, the sides more divergent, the 
ventral sulcus a mere shallow depression, and that the ribs faintly crossed the 
abdomen. Going still further back, it is seen that the ribs crossed the abdomen 
without any trace of a ventral sulcus or depression, and that the inner whorls 
belong to the coronate type—they are in shape exactly like a miniature Am. 
Blagdeni or Am. peitos. 

The inner whorls of Park. niortensis thus indicate these facts, at leaast—that the 
species 1s descended from a divergent-sided coronate Ammonite, with broad, flat 
abdomen, an Ammonite altogether like “ pettos-Blagdeni,’’—that the ventral furrow 
is a later acquirement,—that until about half-grown it is almost exactly like Park. 
Garantiana,—and that the single ribs are the latest acquired character. Park. 
mortensis is merely a mutation of Park. Garantiana, and is specialising the single 
ribs and large ventral spines; and, further, Parkinsonia itself is simply a 
development of Stephanoceras in which a ventral sulcus has been specialised out 
of the ventral interruption of the ribs seen in some species of Stephano- 
ceras. 

I must reserve more elaborate detail until I treat of the genus Parkinsonia ; 
but I may state that the broken up specimens of Park. Parkinsom, Garan- 
tana, and Cawmonti, some of which I have reduced almost to the birth- 
chamber, give the same results as Park. niortensis, and confirm the fact that 
the ‘‘ pettos-Blagdeni”’-shape is the radical form from which all the Parkinsoniz 
commenced. 

Now, the “ pettos-Blagdeni’’-form is the radical of Stephanoceras—it is the form 
invariably found in the inner whorls; while sometimes it persists throughout life 
as in Stephan. Blagdeni. However, Parkinsonia and Stephanoceras are sprung 
from the same source; and it is more than probable—though the difficulty which 


attends the breaking of Oolite specimens owing to crystallisation, &c., does not 


allow me to confirm the statement positively—that Parkinsonia is a descendant of 
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a form like Stephan. subcoronatum, or Brodiei, or perhaps of a more uncoiled form 
nearer to Stephan. Humphresianum. 

In the latter case the ventral furrow would have been acquired after the sides 
had become more convergent, and the whorls had lost the peculiar Blagdeni-shape. 
What tends to confirm this is the fact that in several specimens of Stephanoceras 
a distinctly depressed band may be noticed down the middle of the abdomen almost 
cutting through the ribs." 

These remarks concerning P. niortensis, which will be supplemented at a later 
date, will, I hope, be accepted as proving that T'metoc. scisswm is not the 
ancestor of P. niortensis. If Tmetoc. scisswm were the ancestor, the inner whorls 
of Park. niortensis ought to show the form of T'metoc. scissum-—circular whorls, 
single ribs, anda sulcate abdomen. They disclose, instead, a coronate Ammonite, 
with divergent whorls, and with ribs crossing the abdomen—in fact, Am. pettos. 

The only further development of T'metoc. scisswm is into a more compressed, 
more involute form with closer ribs. This may be called normal development ; 
and that there was a tendency to produce this form is shown by the three 
specimens of T'metoc. scissum figured. 

Two species which probably belong to this genus, ‘* Park. difalensis ” (Gemm.), 
and “ Park. Veneris’’ (Gemm.), have been referred to by Haug. They have not, 
however, as yet been figured or described to my knowledge—only mentioned in 
an abstract. Besides these he makes a new species ‘‘ Sutneri”’ * of Dumortier’s 


1 The “ pettos-Blagdeni””-form may be termed the “‘ coronate radical.” The similarity which exists 
between species sprung from this radical is due not to their being descended one from another, but 
to their being the homoplastic developments of this radical. The “coronate radical’? threw off a 
series in the Upper Lias, namely, Dactylioceras, of which D. crasswm is the less specialised, while 
D. annulatum, &e., are the most senile forms. Waagen, Wiirtenberger, &c., have considered these 
—the ‘“‘ Lias Planulati’’—as the ancestors of Perisphinctes; but this is a mistake. Perisphinetes 
is descended from a later “ coronate radical,” through certain forms from the Upper beds of the Inferior 
Oolite. The so-called “ Perisphinctes”’ are polygenetic. Some are probably descendants of Parkin- 
sonia, for certain Perisphinctes show unmistakeable traces of a smooth abdominal band, and certain 
old Parkinsonie have decided periodic constrictions; while “ Perisph.” Davidsoni is apparently 
descended from Park. Garantiana. Other so-called “ Perisphinctes’’ are probably senile develop- 
ments of the Stephanocerata of the Inferior Oolite, which again are not one group by any means, but 
are successive branches thrown off from the ‘‘ coronate radical’’—branches which passed through the 
same changes,—branches which were, in fact, homoplastic. Several tended towards greater evolution, 
and to produce a form like P. Martinsii ; while Stephan. zigzag when adult reassumes the gibbous 
whorls, only with greater involution, loses its distinctive ribbing, and produces Perisphinctes (?) 


b) 29 66 


procerus. To “zigzag”? such forms as “ Herveyi,” “macrocephalus,’ “ arbustigerus,” &c., probably 
owe their origin. 

2 « Polymorphide,” ‘ Neues Jahrbuch fiir Mineral., &e., Bd. ii, p.151, 1887. Haug relies on this 
form as being the intermediate between -dmm. scissus and niortensis on account of its bifurcate ribs. 
The similarity is, of course, curious, but the fact to be got over is the shape of the inner whorls of 


Parkinsonia niortensis. 


ne 
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figure of ‘‘ Am. scissus’”’ (Bassin Rhone, iv, pl. lvu, figs. 1. 2), because this form 
has certain bifurcate ribs ; but I cannot give an opinion as to its specific value. 
In this country, however, so far as I know, only two species, Tmetoc. scisswin 
(Benecke) and Tinetoc. Hollande (8. Buckman), have been found. 

The range of this genus is from the Jurense-zone' to the I/urchisone-zone. 


TMETOcERAS scissum (Benecke). Plate XLVIII, figs. 1—10. 


1768. Ammonite, Knorr. Monumens des Catastrophes, pl. A v, fig. 3. 
1868. AmMontres scissus, Benecke. Ueber Trias und Jura, pl. vi, fig. 4. 
1874. — Reeeyt (v. Thiolliere), Dumortier. Bassin du Rhone, iv, pl. 
EXxI, figs. 8,9: 
1878. CosmMocrrRAs Reatnyt, Gottsche. Jurass. Verstein. Cordillere; Paleont. 
Suppl. in, Lief ii, Heft 2, pl. ii, fig. 3. 
1883. — Hoxtanp2, 8. Buckman, New species of Ammonites; Proc. 
Dorset. Nat. Hist. Club, vol. iv, 
pl. i, fig. 2 (non pl. 1, fig. 2). 
1886. SimoceRas scrssum, Vacek. Ool. Cap san Vigilio; Abh. k.-k. geol. 
Reichsanstalt, Bd. xii, pl. xvi, figs. 16 —17. 


Discoidal, ventral area suleate. Whorls circular to oval in section, ornamented 
with very prominent, annular or sub-annular ribs, which are interrupted on the 
middle of the ventral area, where they produce a blunt obscure tubercle, and 


then die away with a shght forward twist. The ventral area is not defined ; in 


some specimens it is sulcate in the interspaces between the ribs, in others only 
the ribs are broken. Inner margin not defined. Inclusion one-fourth to one- 
third. Umbilicus open, scored by numerous ribs. Suture-line simple; superior 
lateral lobe about as long as siphonal, inferior lateral and auxiliary lobe not 
dependent. 

In 1883, being unacquainted with Benecke’s figure of Am. scissus, 1 described 
and figured with the name Cosmoceras Hollandx, the specimens depicted in figs. 
4,5, of Pl. XLVI. Although our English examples do not show the periodic 
constrictions, or wider interspaces, observable in Benecke’s figure, I do not think 
they deserve a separate specific name. [imagine that our examples represent a 
dwarf form of the Continental species, and that the constrictions may be absent 
owing to their small size. 


! Dumnortier’s Am. Regleyi (T'metoc. scissum) (‘ Bassin Rhone,’ iv, p. 120) is given as from the 
Bifrons-zone, which is equal to the strata from tae Commune- to the Jurense-zone inclusive. 


39 


274 INFERIOR OOLITE AMMONITES. 


Writing to me in May, 1889, Dr. Haug says that my ‘‘ Hollands,” that is the 
specimen depicted in Pl. XLVIII, figs. 4, 5, is Dumortier’s “ Regleyi,” and that 
he would separate ‘‘ Regleyi”? from ‘ scissus.” I am under great obligations 
to my friend for the interesting and critical remarks which his letters contain, 
and, even if I am not able to agree with them, they are none the less valuable as 
an assistance in forming a judgment upon any given question. In the present 
case it is merely a matter of convenience. If the specimen shown in figs. 4, 5, be 
called ‘* Regleyi,” the more evolute form (figs. 1—3) must pass as “ scissus,” and 
the close-ribbed form (figs. 8—10) must be a new species. There certainly are 
differences between the three specimens; and whether one treats them as species 
or as varieties—incipient species—is not of much moment so long as we 
recognise the true biological position of the different forms. I prefer for the 
present to use the name ‘“ sczssus ’’? comprehensively. 

The three specimens figured show a gradual change in the normal manner 
—for instance, the whorls are more quickly coiled, more compressed, and broader, 
while the ribs are more approximate and less conspicuous in figs. 1, 2, 4—5, 
8—9. In the ventral area, too, they exhibit, roughly speaking, a gradual change 
towards deeper sulcation ; but each has also certain different features. The ventral 
area of figs. 1, 2,18 not sulcate in the interspaces ; while the ribs which rise up 
in an obscure tubercle suddenly decline with a slight forward twist, and are 
obscurely joined by a V-shaped loop (fig. 3). In figs. 4, 5 the ventral area is 
sulcate all around; the ribs commence the forward bend on what may be calied 
the edge of the ventral area, and have a well-marked forward twist (fig. 6). In 
figs. 8, 9 the ventral area is somewhat ill-preserved, but it is furrowed; the 
ribs come right up to the parting without any twist, they are straighter than 
those of the first specimen, and they rise into a small tubercle, and then decline 
with a small twist. 

“ Gatultoceras scisswm is a rare species in this country. Itis always of very 
small size, not exceeding two inches in diameter ; while for Continental examples 
Vacek figures one 32 inches, and Benecke’s fossil was 23 inches across. 

I think it would be safe to say that this species occurs in the Opalinum- and 
Murchisonx-zones, and that generally the specimens of the Muwrchisonx-zone' are 
more involute with closer, finer ribs than those in the lower zone—they are, in 
fact, degenerate. Burton Bradstock, Dorset, is the principal locality, the species 
occurring with Lioc. opalinum at the top of the zone.’ Other localities have 

1 The Murchisone- and Opalinum-zones are very intimately connected at many places in the 
south country. Sometimes they have practically coalesced, as at Symonsbury Hill, near Bridport. 
(See “ Down Cliffs,” ‘ Quart. Journ. Geol. Soe.,’ vol. xlvi, p. 520, 1890). 

2 For detailed sections of Burton Bradstock, see Hudleston, “ Gasteropoda,”’ ‘ Pal. Soe.,’ p. 31, 


vol xl, 1887; and also my paper, ‘Cotteswold, Midford, and Yeovil Sands,” ‘ Quart. Journ. Geol. 
Soe.,’ vol. xlv, p. 451, 1889. 
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yielded single examples, namely, in Dorset, Broad Windsor, Bradford Abbas, and 
a quarry on the Marston road about two miles from Sherborne; in Somerset, 
Horethorne Down near Corton: and in Gloucestershire, Penn Wood near Stroud. 
The specimen from Broad Windsor came from what might be properly regarded 
as the base of the Murchisonx-zone; the specimen from Bradford Abbas indicates 
the Paving-bed (Murchisonx-zone), and it is very quickly coiled ; the Marston-road 
example is a mere fragment of a coarse-ribbed form, it probably came from the 
the bed where the Murchisone- and Opalinum-zones coalesce; the Horethorne 
Down fossil is probably from the Murchisone-zone; while the Gloucestershire 
specimen is from the “‘ Sandy Ferruginous Oolite” which overlies the bed in 
which Loc. opalinwm is abundant, and from such little evidence as is obtainable 
this sandy Oolite may be regarded as the uppermost bed of the Opalimwm-zone. 

An evolute example with gibbous sides and distant ribs is depicted in 
Pl. XLVIUII, figs. 1—3 ; a rather quicker-coiled, flatter-sided, closer-ribbed form 
is shown in figs. 4—6, and its suture-line in fig. 7; while a more involute variety, 
with closer-set ribs indicating how the next species might be evolved, is drawn in 
figs. 8—10. Of these forms the first is the most typical—that is, the most like 
Benecke’s original; while the last is really intermediate between ‘ scissus”’ and 
“ Hollande,’’ and almost merits a varietal name. 


Tueroceras Hontanpa, S. Buckman. Plate XLVIII, figs. 11, 12. 


1883. CosmocEeras Hottanpa”, 8S. Buckman. New species of Ammonites; Proc. 
Dorset Field Club, vol. iv, pl. ii, 
fig. 2 (not pl. i, fig. 2, see Tmetoc. 
scissum). 


This is very likely a dwarf form. It is the further development of Tmetoc. 
scissum, var., shown in Pl. XLVIII, figs. 8—10, which specimen may be regarded 
as the link exactly intermediate between this form and the typical T'metoe. 
scissum. The present form, however, differs not only by its considerable 
inclusion (nearly one-half), its closely approximate ribs, and the breadth of its 
compressed whorls, but because the ribs have a distinct backward reclination, 
commencing from the inner third of the whorl. The ventral area is fairly deeply 
sulcate, but the ribs are set at right-angles to the furrow. 

In 1883 I figured the specimen which is the subject of this article as 
“ Cosmoceras Hollande, var.,” considering as the typical form the specimen depicted 
in figs. 4-7 of Pl. XLVIII. As the latter is evidently referable to Benecke’s 
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species “scissus,” I retain the name “* Hollande’’ only for the present form, 
which differs essentially from “ sc/ssws”’ in the points mentioned above, although 
there is sufficient evidence to show that practically all the links connecting this 
form and “ scissus” are now figured. The specimen is unique. It came from the 
Murchisone-zone at the quarry on the Marston road, about two miles from 
Sherborne in Dorset. 


PoLyMorRPHID® (continued). 
Genus—CatuLLoceras, Gemmellaro. 
(Type—Carvuttocreras Dumortiert, Thiolliére sp.) 


1886. CarvuLioceras, Gemmellaro. Sul Dogger inferiore di Monte San Giuliano 
(Erice); Giornale di Scienza naturali ed 
economiche di Palermo, vol. xvii, p. 203 

(only abstract of paper). 
1887. Gruppe DER Dum. Dumonrtiert (CaruLioceras, Gemm.), Haug. ‘ Poly- 
morphide ;’ Neues Jahrbuch fiir Mineral., &c., Bd. ii, 


p. 148. 


Discoidal, carinate, whorls ornamented with direct, ventrally-inclined ribs. 
Ventral area carinate, and the carina sometimes bordered by furrows. Suture- 
line with superior lateral lobe rather longer than the siphonal, and with the 
inferior lateral and auxiliary lobes dependent. 

The genus Catulloceras' was created by Gemmellaro, and Catull. Dumortieri 
was selected as the type-species. I have only seen an abstract of this paper, and 
L do not know whether Gemmellaro has since published any definition of his genus, 
or of the other species which he states belong here. 

Catulloceras practically differs from Pol. Vernose or from Zitteli only in the 
addition of a carina. It is doubtless descended from Pol. Zitteli, as it shows the 
same periodic constrictions ; but the ventral band which Vacek mentions (p. 266 
above) probably points to there being a link missing in the development—a 
species which was probably ancestor of both Catulloceras and Tinetoceras. 

Whether this theoretical ancestor split, also, into two branches in developing 
Catulloceras—the one branch acquiring a carina in the middle of the ventral 

1 Catullo, the celebrated Italian geologist; xepas, a horn. Hybrid names of this kind were 
strongly condemned by the British Association Committee of Naturalists (‘ Reports,’ vol. x}, 
p. 120, 1842). If the word “ Catullia”’ be not in use generically, it would certainly be a preferable 


substitute. 


pea 
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furrow, and so resulting in Catull. Perroudi,’ and the other branch replacing the 
ventral furrow by a small carina in a flat area, Catull. Dumortieri,—or whether 
Catull. Perroudi is only a form in which the nascent furrows beside the carina of 
Catull. Dumortieri have become more specialized, cannot be stated until more be 
known concerning the exact horizon of Catull. Perrowdi—if it be an earlier species 
than Dumortieri. 

Catulloceras does not differ greatly from the less-developed forms of 
Dumortieria, D. prisca, &c., except that these species show by their ribbing a 
difference in ancestry (p. 232). It is needless to look for much difference in 
Catulloceras and the lower Dumortieriz just at the time of divergence. The more 
specialised forms Dui. striatulo-costata, radians, Moorei, &c., with their Gram- 
moceratan-like aspect, differ in shape of whorls, ribbing, and their general 
involuteness and compression. 

The species of this genus are all scarce, and the material I have to deal with 
very scanty. In this country there are four species, namely, Catull. Dumortieri, 
Catull. Leesbergi, Catull. insignisimile, and Catull. aratwin. 


CatuLtoceras Dumortisri (Thiolliere). Plate XX XIX, figs. 6—9. 


1855. Ammonites Dumorttert, v. Thiolliére. MS. (teste Dumortier.) 
1874. — — Dumortier. Depots Jurassiques Bassin du Rhone, 
iv, pl. lvii, figs. 3, 4. 
1885. Harrocrras Dumorriert, Haug. Beitr. Monogr. Harpoceras; Neues 
Jahrbuch fiir Mineral., &c., Beil.- 
Bd. iii, p. 664. 
1886. Srmoceras Dumorttert, Vacek. Oolithe Cap san Vigilio; Abh. der. k.-k. 
geol. Reichsanstalt, Bd. xii, pl. xxi, 
figs. 11—14. 
1886. Harpocreras ELMAGUM, de Gregorio. Foss. de Valpore; Annales de Géol. 
et de Pal., 2 Livr., pl. i, fig. 3. 


lod 


Dive 
1887. Dumorrierta (CatutLoceras) Dumorrieri, Haug. Ueber die Polymor- 


phide ; Neues Jahrbuch fiir Mineralogie, 
Bd: i, pl.'v, fig. 6. 


Discoid, evolute, carinate. Whorls numerous, nearly circular, the sides very 
gibbous, ornamented with direct ribs slightly inclined laterally and ventrally. 
Ventral area broad but ill-defined, somewhat flattened in the middle, and divided 


1 Dumortier et Fontannes, “‘ Descr. Amm.;” ‘Mémoires de 1!’ Académie de Lyons,’ t. xxi, pl. iii, 
fig. 8, 1876. 
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by a very small carina, on each side of which is a slight depression.’ No inner 
margin. Inclusion very little. Umbilicus large and open, ornamented with 
numerous ribs. 

This very characteristic species was first figured by Dumortier, who appended 
to it an MS. name given by Thiollitre. Dumortier noticed as a character of this 
species “ Three or four annular depressions irregularly placed upon each whorl.” 
My specimen, which however is not well preserved, shows two well-marked 
depressions upon the outer whorl; and occasionally poorly-marked depressions 
may be seen in the inner whorls in places. 

As a synonym of this species I have quoted Harpoceras elmagum, de Gregorio. 
This author says that his species differs from Am. Duwmortiert ‘* by a more 
developed last whorl, and the ribs more rounded and less prominent ; but still it is 
as well to consider it a mutation.” It may be remarked that these points of 
difference in the ribbing might result a good deal, as my specimen shows me, 
from whether the test was absent or present, and also from the state of 
fossilization. ; 

This species is decidedly rare. I am indebted to the kindness of Mr. J. E. 
Clark, F.G.S., for the figured specimen, which is the finest example that I know 
from this country. During an excursion that we took together under the Burton- 
Bradstock Cliffs he pointed it out to me in a block of fallen sandstone. I have 
another specimen, a fragment without label, from my father’s collection; it seems 
to have come from the bottom of the Yeovil Sands, Bradford Abbas, Dorset. I 
have another small specimen kindly sent to me by Mr. E. Wilson, F.G.S8., ‘‘ from 
a field-drain at the east end of Dundry,”’ out of a slightly argillaceous matrix. 

In figs. 6 and 7 of Pl. XXXIX are shown the side and front views of the 
specimen from Burton Bradstock. The top constriction in fig. 6 is a little © 
exaggerated ; while the carina and adjacent area at the top of fig. 7 should be a 
trifle more depressed. Fig. 8 gives a view from above, in which the carina and 
the ribs beyond the constriction are just a little too much pronounced. Fig. 9 
is the suture-line. 


CATULLOCERAS INSIGNISIMILE (Brauns). Plate XXXIX, figs. 12—14. 


1867. AMMONITES INSIGNISIMILIS, Brauns. Stratr. u. Pal. Hilsmiilde; Paleon- 
togr., xiii, pl. xxv (v), figs. 5, 6, 7. 


The fragment figured is all the material I can obtain. It differs from both 


1 This depression is really due to the abrupt ending of the ribs short of the carina. It is not 
‘ nearly so conspicuous where the test is present. 
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Catull. Dumortiert and Catull. Leesbergi by its coarser ribs, and from the latter 
also by its narrower whorls. 

I have identified this fragment with one figured by Brauns as dm. insig- 
nisimilis ; but, as Dr. Haug observes in a letter, the whorls of that fossil 
are thicker and more depressed. He thinks that my figure is identical with 
Harpoceras elmagum, De Gregorio ;' but that has smaller and more closely-set ribs. 

The name insignisimilis was given on account of a fancied resemblance to 
Am. insignis. The real relationship of the species shows that this name is very 
inappropriate. 

I collected this fragment from the Dwmortieria-beds in a road-cutting on the 
south flank of Breakheart (Stinchcombe) Hill near Dursley, Gloucestershire. 


Catuntoceras Lersserat (Branco). Plate XXXIX, figs. 10, 11. 


1879. Harpoceras LessBerei, Branco. Untere Dogger; Abh. z. geol. Spez.- 
Karte v. Elsass-Lothringen, pl. v, 


figads 

1885. — _ Haug. Beitr. Monogr. Harpoceras; Neues 
Jahrbuch fiir Mineral, &c., Beil.- 
Bd. iii, p. 664. 

1887. Dutumorrierta Lessperel, Haug. Polymorphide; Neues Jahrbuch, &c., 
Bd. ii, p. 1381. 


The material of this rare species is decidedly deficient. The little specimen 


figured is but a cast very poorly preserved. Its front view does not show the 


carina, but there is a faint carina to be detected on the other part of the whorl. 

I must refer the reader to Branco’s work (loc. cit.) for a good figure of this 
species. In reality it only differs from Catull. Dumortievi in having fewer turns, 
broader whorls, greater inclusion, and being more pinched laterally, so that it is a 
normal mutation of that species. The specimen figured is plainly not a young 
specimen of Catull. Dumortieri, as its whorls are so much broader comparatively. 

Dr. Haug tells me that this name is rightly written ‘* Leesbergi,” and not 
“ Lessbergi’’ as Branco put it; because the Luxemburg geologist to whom it is 
dedicated writes his name ‘“‘ Leesberg.” 

The figured specimen and some fragments of whorls came from the 
Dumortieria-beds of Wotton-under-Edge, Gloucestershire. A fragment of a 
larger specimen which came from the Long Wood, Stanley, near Stroud, is 
possibly of this species ; but it is so poor that I cannot decide between this and 


1 Quoted as synonym ot Catull. Dumortieri. 
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Catull. Dumortierit. Two views of an immature specimen—a_ poorly-preserved 
cast—are shown in figs. 10 and 11 of Pl. XX XIX. 


CaTULLOCERAS ARATUM,’ S. Buckman. Plate XXXIX, figs. 1—5. 


Discoidal, compressed, carinate. Whorls quadrangular in form, ornamented 
with direct, ventrally-inclined ribs, which are slightly reclined’ laterally. Ventral 
area fairly broad and defined, ornamented with a well-marked carina and a furrow 
on each side thereof. Inner margin slightly defined, smooth, slopmg. Umbilicus 
regularly graduated. Inclusion about one-third. Suture-line with rather broad 
superior lateral lobe slightly longer than siphonal; inferior lateral lobe and 
auxihary slightly retracted. 

The two specimens figured do not quite agree one with another; for the 
smaller one is certainly thinner in proportion, its ribs are less reclined laterally, 
and its whorls are more compressed ventrally. 

The most interesting point about these specimens is their ventral furrows, 
which apparently indicate parallelism of development with Arnioceras, Asteroceras, 
&¢e., of the Arietide. In each phylum independently the ventral area developed 
as follows: Uncarinate, carinate, carinate and sulcate. 

To say that these furrows are due to atavism is certainly incorrect, just as it 
is to argue that they indicate any actual genealogic connection between this 
species and the Arietide. They are really the result of what may be described as 
a dormant or latent hereditary force. The two families Avrietide and Polymorphide 
being descended from some common ancestor may be supposed to have derived 
from it the same hereditary tendencies, including the power to develop in certain 
directions. In the Arietide the power of development manifests itself very 
quickly; and among other characters the sulcate-carinate ventral area is evolved, 
and carried to great perfection. On the other hand, the Polymorphide lasted for 
avery long time without much change; then they began to develop, and produced 
features similar to those of the Avietidx, owing to dormant hereditary force,* only 


1 Described in the explanation of P]. XX XIX, figs. 1—5, as Dumortieria avata. The reader is 
requested to alter this to Catulloceras aratum. 

2 Ribs which fall behind a radial line drawn from the centre to the circumference through the 
inner end of the rib. 

3 Hyatt would, I presume, describe these furrows of Catull. aratum, in connection with those of 
the Arietidx, as homoplastic and not homogenous. It may be observed that homoplastic features may 
be contemporaneous or not. Here, of course, they are not. I take this opportunity to refer the reader 
to Prof. Hyatt’s splendid work on the Genesis of the Arietide (‘ Smithsonian Contrib. to Knowledge, 
673, 1889). 
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in a different degree. Thus the sulcate-carinate ventral area, which is so 
conspicuous among the Arietide, exists among the Polymorphide practically only 
in Catulloceras aratwm, and one or two other allied species; though Catulloceras 
Dumortieri shows what may be regarded as nascent furrows (Pl. XXXIX, fig. 8). 

I described this species in the explanation of Pl. XXXIX as a Dumortieria, 
thinking it might have been an aberrant mutation of Dum. Levesquei which had 
acquired ventral furrows; but further consideration leads me to regard it as more 
probably a more quickly-coiled, compressed mutation of Catull. Perroudi ; and the 
furrows of the latter species undoubtedly support this view. 

My species has a general resemblance to Catulloceras Meneghinii (Zittel) ;‘ but, 
as Dr. Haug points out to me, its whorls increase more rapidly. Its ribs are also 
more reclined laterally and more inclined ventrally ; it is thicker and squarer ; while 
its ventral furrows are pronounced. It is interesting to notice that there is just a 
suspicion of ventral furrows indicated in Meneghini’s figures of Catull. Meneg- 
inti. From Catull. Perroudi my species differs in being more quickly-coiled and 
more compressed. 

Neither the locality nor the horizon of the larger specimen has been recorded. 
Judging from the matrix, however, I have little hesitation in stating that it came 
from Trent, Somerset, from the so-called ‘‘ Upper Lias,” that is to say, from just 
below the Yeovil Sands. Possibly the uppermost part of these beds is equivalent 
to beds 3 or 4 of the White-Lackington section (p. 165); and, if so, the specimen 
came from the lower part of the Jurense-zone. ‘The smaller specimen came from 
the Dumortieria-beds (Jwrense-zone) of Penn Wood, near Stroud, Gloucestershire. 

The larger specimen is figured in Pl. XXXIX, figs. 1, 2, 2a. It possesses the 
test, but in arather inferior condition in places. The ventral furrows are marked 
on the test as clearly as on the core. The smaller specimen is figured in 
Pl. XXXIX, figs. 3—5; it lacks the test entirely. These are the only two speci- 
mens I have seen—the former was in my father’s collection; and the latter I 
collected myself. 


Résumé oF THE ‘6 PoLYMORPHID®.”’ 


The species of the Polymorphide which have come within the scope of this 
Monograph are interesting, because they exhibit both primitive and highly- 
specialised forms ; and also because they illustrate the various developments which 
have arisen from one radical stock by different modifications. In fact, the four 


1 Am, Levesquei, Meneghini (non d’Orbigny), ‘ Pal. Lombarde, Série iv, pl. x, figs. 4, 5. 
; 36 
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genera of the Polymorphidx exhibit most of the changes which are to be found 
spread over the two families Arietide and Hildoceratide ; and the changes occur 
in the same successional order. The ventral area is crossed by ribs, is sulcate, is 
obtuse and carinate, is carinate and sulcate, is acute and carinate; and the shape 
of the whorls varies from gibbous and very evolute to compressed involute. The 
gradations between all these various stages are to be found among the species 
described. 

I have given a table, pp. 282, 283, to show the genealogical connection of the 
various species of certain genera of the Polymorphide. This illustrates what 
I have frequently pointed out in the text, that the descent of the Polymorphidz 
differs materially from the descent of the Hildoceratidx. I have also indicated in 
the text the various gradations by which the different species have been pro- 
duced, and how their genealogy has been arrived at. This difference of descent is 
a matter most important to establish on account of the great likeness between 
Dumortieria and Grammoceras. 

it will be seen from the table that there is one main radical Polymorphites 
derived from Polymorphites polymorphus of the Jamesoni-zone. It produces through 
Pol. Vernose a degenerate descendant showing all the characters of its ancestor, 
but also the compressed quick-coiled whorls indicative of senility. Pol. senescens 
and Pol. norma are also the latest species with which I am acquainted exhibiting 
the primitive form of abdomen known as the “ planicostan.”’ on 

The genus Dumortieria arose from Pol. Vernose. There is only one link 
missing between this species and Dum. prisca, namely, a species with coarser ribs 
than Pol. Vernose, with or without a carina (p. 232). All the Duwmortieriz 
are various modifications of Dum. prisca; and it may be said that after Dum. 
prisca the period of degeneration—as expressed in more quickly-coiled whorls, 
greater compression, and decay of ribbing—commenced in the different series, 
in a greater or less degree, culminating with Dum. Moorei. But, just at the 
commencement of what may be called the degenerating period the size of the 
Species was not influenced adversely—in fact it was rather the other way, for 
Dum. pseudoradiosa, Dum. striatulocostata, and most remarkable of all the very 
late-appearing Duin. grammoceroides are all species of large size for this genus. 

The ‘“degenerating”’ or “senescent and senile period’? among the Dumor- 
tieriz is especially noticeable for the manner in which the species converge towards 
Grammoceras. The Dumortierix become senile without having attained to the 
sulcate-carinate abdomen which appears in Gramioceras, and also in Catulloceras ; 
but they become senile in the same way as Girammoceras, that is to say, gene- 
rally, continued compression of the whorl causes greater involution and a sharper 
ventral area. The continuation of these processes in the two genera produces 
ultimately two species of extreme similarity, namely Graimmoceras mactra and 
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Dumortieria Moore: ; and, unless I have succeeded in proving the gradual steps by 

which these two species have been evolved, the reader will naturally fail to see 

why they are separated not only as different species, and different genera, but 
even as belonging to different families. Though there are slight—very shght— 
differences by which the individuals of the two species may be detected, yet the 
whole value of these differences may be said to depend on the genealogy. 

The table indicates that Dum. prisca probably splits up into four branches— 

Dum. pseudoradiosa, which is somewhat doubtful, Dum. Levesquet, Dum. costula, 

and Dum. sparsicosta which are fairly certain. Dum. sparsicosta is not derived 

from Dum. Levesquei, because the ribs in its inner whorls are decidedly too 
distant ; neither is it derived from Dum. costula, because it shows no traces of the 
peculiar “spaced” ribbing of the outer whorls of that species. Dum. Levesquet, 
again, splits up into five branches :—(1) culminating in “* Moovei”’ to which every 
eradation can be traced through Dum. radians; (2) exhibiting a series of 
changes through Dum. striatulocostata to the very Grammoceratan-like form Duin. 
striatulocosta B, of which all the links are complete; (3) producing Dum. radiosa, 
a kind of senile development of Dum. Levesquei, attaining fine striz and involute 
whorls; (4) showing the peculiar evolute form Dum. subundulata; (5) probably 
leading to the late-appearing form Dum. grammoceroides, of which the links are 
missing. Thus the species of Dumortieria are seen to be so many parallel genetic 
series carrying on independent development ; and the specimens which are figured 
in this Monograph may be considered a very fairly complete series illustrating 
specific evolution. 
That Tmetoceras is descended from Pol. Vernosx there can be little doubt ; and 
that it came through Pol. Zitteli is very probable, because, though our specimens 
do not show the character, the Continental examples have periodic constrictions 
hike Pol. Zitteli. Tmetoceras scissum appears to have existed for rather a long 
time; but in the higher zone appreciable changes in the flattening and involution 
ot the whorls and the approximation of the ribs become decidedly apparent, 
giving rise to a form (Pl. XLVIII, figs. 8—10) which is really a variety of the 
type, and this passes onwards into the more specialised form Tmetoceras Hollande, 
probably the last species of the genus. There is, however, another branch from 
Tmetoc. scissum, namely the form with occasional bifurcate ribs to which Haug 
has applied the specific name Sutneri. 

That Catulloceras came also through Pol. Zitteli is extremely probable ; and 
it shows the same periodic constrictions. That later than Pol. Zitteli there was 
a species which was the common parent of Tmetoceras and Catulloceras is also 
likely. This parent again may have split into two branches, one developing 
Catull. Dumortieri—from which come Catull. Leesbergi, more involute, and Catull. 
imsignisimile, more coarsly-ribbed ; and the other into the furrowed Catull. Perroudi 
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—from which arose the more compressed form, Catull. aratum. (See, however, 
page 277.) None of the species of Catulloceras can be considered senile; and 
it is highly probable that they gave rise to further mutations. 


Postscript.—Genus Dumortieria.—It was in 1885 that Dr. Haug applied this 
name to a certain section of Ammonites (see p. 231, et seq.) ; but lately Mr. Charles 
Upton has drawn my attention to its prior use, which Dr. M. C. Cooke has kindly 
confirmed, saying “it has been recognised as a genus of Hepaticx or liverworts 
from 1824 to the present.” 

It would appear to have been the intention of the British Association 
Committee that the same generic name should not be used in zoology and botany ;} 
but this rule seems not to have been followed of late years. Many biologists, so 
Prof. Rupert Jones tells me, do not consider it at all necessary to change a generic 
term given to an animal if it be found to have been given to a plant. Under these 
circumstances I make no change in this generic name, but merely draw attention 
to the double use of the name Dumortieria, which I have already communicated to 
Dr. Haug. 


Family—AMALTHEIDA, Hyatt. 


1867. AmattHEoIp#, Hyatt. Fossil Cephalopods; Bull. Mus. Comp. Zool., 
No. 5, p. 89. 
AMALTHEIDE (pars) auctorwm. 


This family was originally proposed by Hyatt to contain the genera Amaltheus 
and Plewroceras. It was afterwards extended by various authors to include a 
heterogeneous polygenetic series of Ammonites—in fact, all those of disc-like shape 
or possessed of a crenulate carina. Neither of these features, however, indicates 
any family affinity on the part of its possessors—in fact, the disc-like form is, 
plainly, the senile metamorphosis of the most widely-divergent phylogenetic series. 

I restrict the family Amaltheide to include only the genera Amaltheus and 
Plewroceras, together with a group of genera having affinity with Sonninia. The 
genera thus grouped together are derived from a common source. They also seem 
to fall naturally into two main sections ; to which for the convenience of reference, 
it is desirable to apply separate names. I propose, therefore, to divide the family 
into two sub-families : 


1 * Reports,’ vol. xi, p. 115, § 10. 
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1. Amaltheinx, the descendants of Amaltheus coronatus. Genera—Amaltheus, 
Plewroceras. 


2. Sonninine, the later branch, the descendants apparently of a form not quite 


so advanced, biologically, as Amaltheus coronatus. Genera—Zurcheria, Sonninia, 
Witchellia, &e. 


Sub-family—Sonninina, 8. Buckman. 


1869. Harpocrras, Waagen (pars). Geogn. Pal. Beitrige, Bd. ii, Heft 3, p. 245. 
1878. AMALTHEEN (Fiss1LoBatt, pars), Vewmayr. Unverm. Ceph.; Jahrbuch k. k. 
geol, Reichsanstalt, Bd. xxviii, 


Heft 1, p. 61. 
1878. Harpocrras, Veumayr (pars). Ibid., p. 67. 


1879. Sowninta, Bayle. Bull. Soc. Géol. France, 8e sér., t. vii, p. 92. 
1880. /EcoceRatIps, Section I], Harpocrerarites (pars), Wright. Monogr. 
Lias Amm., Pal. Soe., p. 246. 
1884. Harroceratip& (HamMaroceras, pars), Zttel. Handb. Pal., Bd. i, 
Abth. 2, Lief. ii, 


p. 461. 
1885. a (Harpoceratin® and Lissocerating, pars), Dowvillé, 
Zone Am. Sowerbyi ; Bull. Soc. Géol. France, 3e sér., 


t. xiii, p. 14. 
1885. Gruppe pES Hammartoceras SowrerByl, Haug. Neues Jahrbuch fiir 
Mineral., &c., Beil.- 
Bad. ili, p. 654. 
1885. — — Ogerient, Haug (pars). Ibid., p. 659. 


The term Sonninine is proposed as a sub-family name for a series of genera 
which appear to have sprung from an early form of the same radical stock as 
the Amaltheine ; taken as a whole they copy the features of the earlier series. 
The sub-family will include the genera Zurcheria, Douvillé, Sonwinia, Bayle, 
Witchellia, S. Buckman, and certain new genera which will be proposed as 
occasion requires. 

The species and genera of the Sonninine will really form by far the most 
important part of my Monograph. The series is a very large one; the specimens 
are well preserved, and exhibit an almost endless variety. The genus Sonninia 
contains the largest number of species, many of which are of grand size, and the 
‘greater number of them hitherto undescribed. I have amassed a fine series, 
containing several hundred large specimens of this grand genus; and they show 
some remarkable modifications. 


The number of species is a most striking feature connected with the Sonninine, 
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and especially with the genus Sonninia; but when speaking of either new or old 
species I wish to make a certain reservation. The series of specimens is generally 
so extraordinarily complete, at any rate in Sonninia, that division into species is 
often purely arbitrary. The “species’’ are simply different gradations in deve- 
lopment; and, owing to a generally profuse ornamentation, small differences are 
rendered fairly striking. My object will be to show the gradual development of 
the members of the different genera; and the word “ species,’ or a so-called 
** specific name,” will only be used asa means to attain that end, and as presenting 
after all the shortest method of nomenclature. 

THE OriGiIn oF THE Sonnrntna.—As the Sonninine are placed in the family 
Amaltheide on account of genealogical reasons, their origin becomes a matter 
of some importance. In my paper on Sonninia, &c.,! I mentioned the strong 
resemblance between the inner whorls of Amaltheus margaritatus (Pl. XLIX, 
figs. 1, 1 a), “ Plewroceras”’® spinatum (Pl. XULIX, fig. 7), and Sonninia 
subspinosa (Pl. XLIX, fig. 8); and I supposed that a keelless coronate form, 
like the figures in the plate, was the ancestor of all these genera. In the case 
of Amaltheus and Plewroceras I overlooked the sulcate-carinate form of Amal. 
coronatus, to which Dr. Haug has since drawn my attention ; and it seems to me 
that, with a certain allowance for what may be termed “the modifying action of 
the law of earlier inheritance,”*® these two genera are derived from a common 


1 «Quart. Journ. Geol. Soe.’ vol. xlv. 

2 Haug points out (‘Annuaire géol. universel,’ tome vi, p. 835, foot-note, 1890) that the name 
“* Plewroceras” has been in use since 1849 for a genus of Gasteropoda. He further objects to the 
employment of two uames, and would unite these Ammonites as Amaltheus. Ido not find myself 
able to agree with this method, because in biological investigations it is certainly a help to have 
separate generic names for Ammonites which differ essentially in certain developmental features. 
While Amaltheus only reaches what may be called “the unispinous stage,’’ and then declines to a 
costate stage (see foot-note next page), the later branch, “ Pleuwroceras,” reaches a “ multispinous 
stage” before it begins to decline. It also retains its furrows during retrogression, which Amaltheus 
does not. I, therefore, use the term “ Plewroceras” only until another be proposed. 

8 By this term I describe a phenomenon which has been overlooked in ontogenetical investigations. 
Hitherto it has been supposed that the inner whorls of an Ammonite represented exactly the 
developments of the earlier members of the phylogenetic series to which it belonged ; that, in fact, the 
inner whorls revealed the genealogy. Such, however, is not altogether the case. The embryonic and 
infantile whorls do not exhibit all the characters of the stage which they represent—in fact, earlier 
inheritance acts partially, in that it allows certain characters to be retained and not others. 
Presumably only those characters adapted to the requirements of the animal at that stage of life are 
retained, while others disappear. The young specimen of Amaltheus nudus, Quenstedt (prestabilis, 
Hyatt), Pl. XLIX, figs. 3, 3a, shows this phenomenon. This species is the descendant of Amal. 
margaritatus (inner whorls depicted Pl. XLIX, figs. 1,2); but instead of showing in its youth a 
crenulate carina correlating with ribs as in the adolescent ‘ margaritatus,” it has a plain abdomen ; 
and the crenulate carina is not developed until much later in life than in “ margaritatus.”’ Similar 
features are seen in “ Plewroceras ” pseudo-costatum (“ Descent of Sonninia,”’ ‘Quart. Journ. Geol. 


? 
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coronate ancestor with sulcate-carinate ventral area. I fancy, however, that we 
cannot derive the Sonninine from this source on account of Zurcheria—a genus 1n 
which the sulcate-carinate ventral area is not developed, and in which, therefore, 
we cannot suppose the absence of a sulcate-carinate ventral area to be due to 
“modifying action.” We must suppose an earlier keelless coronate form 
corresponding to the inner whorls of Haplopleuroceras subspinatum (Pl. XLIX, 
figs. 5, 5a); and by the laws of Ammonite-variation such a form preceded the 
coronate sulcate-carinate form of the sub-family Amaltheine. Practically speaking, 
then, the earliest state in which we meet with the Sonninine is the “ unispinous 
stage.” * 


Soc.,’ vol. xlv, p. 653) ; and it is certainly more probable to explain them by “ the modifying action ” 
than to derive this form from a separate branch, as I did in that paper on account of the ontogenetic 
difference. The smooth, globose, inner whorls of Liparoceras striatum (descendant of “ capricornum”” 
through “ heterogenum”’) are explainable by the same theory—that all available material has been 
used to acquire the globose shape as the shortest method to attain the adult form of “ striatum,” and 
- consequently correlating ornaments (shown by adult ‘‘ heterogenum”’) are not reproduced in youthful 
“striatum.” The exigencies of space compel me to withhold fuller details of this most important 
biological phenomenon. 

1 Tt is necessary to briefly explain this and other terms to be introduced. The mutations by 
which various Ammonite-species arose may be referred to as ‘‘ normal or developmental variation,” in 
contradistinction to “ abnormal” or “ spontaneous ”’ variation, such as “sports,” or the pathological 
cases shown in PI. ix, figs. 8—10; PI. xlvii, figs. 15—17; Pl. li, figs. 13—15. Developmental 
variations follow each other in regular order, and appear to be gradual functional modifications 
adapted to meet the requirements of the individual; but abnormal variation appears to be due to 
disturbance in the economy of the parent (‘‘sports’’) or of the individual (pathological cases). 

Developmental variations may be classed as progressive (anagenesis, Hyatt) and retrogressive 
(catagenesis, Hyatt). At any time in the history of a phylogenetic series the former may be arrested 
and the latter be substituted, or the series may divide into two groups, one continuing in progression, 
the other declining in retrogression. Retrogression is, shortly, the reversal of progression with certain 
new features (broader whorls, more compressed sides, &c.) introduced. 

Among Ammonites proper,* ontogenetical investigations have shown me that the progressive 
development variations may be referred to the following stages, which follow each other in regular 
order as here set down :—Globose (example—Am. globosus) ; smooth evolute (Am. miserabilis, poly- 
morphus) ; striate (Am. striaries, polymorphus lineatus) ; costate—the enlargement of strive into ribs 
(Caloceras, Am. planicosta, &c.) ; unispinous—excessive growth of ribbing at one point, producing 
a spine (Ooroniceras, Am. ziphus, &c.) ; bispinous—additional growth of the rib at another point, 
making two spines on the side (Am. Birchi, bifer, Valdani, &c.) ; multispinous—a breaking up into 
several rows of spines (Am. hawskerensis to a certain extent, and several Cretaceous species). 

The examples here given are those Ammonites which have arrived at the stage of development 
mentioned. In many cases (Birchi, bifer, &c.) their inner whorls clearly show the various previous 
stages following one another in the order above detailed. In other cases some of the stages are 
‘omitted from the ontogenetic record; but it is certain—in many cases is demonstrable—that the 


* Equal to Ammonitine, Hyatt, and excluding the Lytoceratine, Hyatt, which belong to a different 
radical stock. 


37 


290 INFERIOR OOLITE AMMONITES. 


As will be seen from the foot-note below, it is possible to infer from the 
phenomena of progressive developmental variation that the prior stages of the 
Sonninine and Amaltheinx were, in backward order, a costate stage, a striate stage, 
a smooth evolute stage, and a globose stage. There is in the inner whorls of 
Sonnnia and Witchellia evidence of a globose stage remaining, and in the inner 
whorls of Zurcheria a certain amount of evidence of a striate and a smooth stage 
succeeding the globose stage; but the other stages have been omitted on account 
of ‘the unequal action of earlier inheritance” (p. 224). 

Iam unable to suggest any species which might represent the ancestors of the 
Amaltheide in the costate, &c., stages. Prof. Hyatt points out to me the likeness 
of the inner whorls of the Amaltheidx to the inner whorls of Coroniceras ; but this, 
I think, is too long a gap and [I fancy that the resemblance of these imner 
whorls in these respects is merely homoplastic. 

The majority of the Sonninine do not progress beyond the unispinous stage, 
but exhibit the various phases of retrogression to the costate and striate stages of 
decline. Haploplewroceras, however, is an exception, for it attains to the bispinous 
stage. 

‘The annexed genealogical table shows the relationship existing between the 
Sonnivine and the Amaltheine. The reasons why I have found it necessary to 
modify to a certain extent the surmises put forward in my paper on “‘ Descent of 


Sonminia, &e.” (* Quart. Journ. Geol. Soce.,’ vol. xlv), as regards Sonninia, Haplo- | 


pleuroceras, &c., will be found in the articles on those genera. 


phylogenetic series passed through them just the same. Ontogeny does not always repeat phylogeny 
—certain stages of development may be omitted from the ontogenetic record—because of— 

1st. The “ unequal action of earlier inheritance ” (p. 224). 

2nd. The “ elimination of dissimilar stages”’ (p. 159). 

3rd. The “ partial or modifying action of earlier inheritance.” 

The developmental variations mentioned above progress independently of changes in the ventral 
area. A carina may appear at any stage, or may not appear at all. 

Retrogressive developmental variation may commence at any time, and the phylogenetic series, 
or part thereof, may acquire the reversed series of changes. If it has reached the costate stage it 
retrogresses to the striate (Caloceras, Dumortieria) ; if the spinous, it goes back to the costate, 
then to the striate, and so on. There are, however, instances, but they are not many, where a new 
phase of progressive developmental variation succeeds a period of retrogression, and then the same 
progressive sequence is again maintained. 

In retrogression “the elimination of dissimilar stages” (p. 159) plays a very important part in 
obscuring the ontogenetic record. The reversing of the changes frequently results in bringing a 
dissimilar stage between two approximately similar stages; as, for instance, in the aged form of 
‘«ziphus,’’ Zieten, a unispinous stage, comes between the progressive costate stage and the retro- 
gressive costate stage. 

It is thought undesirable to give a more detailed account of the important biological phenomena 
of progressive and retrogressive developmental variation at this stage of the Monograph. A more 
elaborate treatise is in MS., and will probably be published at another time. 
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THE GEOLOGICAL POSITION oF THE SonnININ” ranges from the Concavum- to 
the Hwivphriesianwm-zone inclusive. Since the early portions of this Monograph 
were written it has become necessary to modify somewhat the zonal nomenclature 
of the strata. The term Sowerbyi-zone was at first used in a wide sense to 
include all the strata which it was presumed lay above the Murchisone-zone and 
below the Sauzei-zone (marl with green grains, Oborne). ‘This view was 
supported by certain Ammonites from a disused quarry at Sherborne—species 
described by Waagen; and these Ammonites apparently occupied an horizon 
above the Murchisone-zone. Later on it became evident that part of the so-called 
“* Sowerbyi-zone”’ ought to be definitely separated as Concavwm-beds or zone; and 
I fully explained the matter (pp. 63—65). I suggested that the true “ Sowerbyi- 
zone”’ of the Continental authors would probably be found between our Concavum- 
and Sauzei-zones ; but as there was some obscurity I dropped the term Sowerbyi- 
zone, and used the term ‘ Sawzei-zone” in a wide sense (see foot-note 4, 
p- 63). Recently the splendid collection of fossils made by Mr. Darell Stephens, 
F.G.S., came into my hands; and it contained a magnificent suite of Ammonites 
from the disused Sherborne quarry. Their matrix shows that they came from the 
same bed, indicating that there evidently is a particular horizon characterised 
by a particular fauna; and this fauna is certainly distinct from that of the 
Concavum-zone, or from that of the Sauzei-zone, so far at least as the ‘ marl- 
bed with green grains”’ of Oborne, is concerned. 

This horizon, I take it,is the ‘* Sowerbyi-zone”’ of the Continental authors ; but 
as there is still some uncertainty concerning its connection with the Concavum- 
zone below, or how it is separated from the Sawzei-zone above, I cannot define 
these zones with precision. I hope to undertake investigations to clear this 
matter up. 

Upon our present knowledge, however, the strata in which the Sonninine 
occur will be provisionally divided into four horizons : 

The lowest, the Concavwm-zone, a well-marked horizon over a considerable 
area of Dorset and Somerset. 

The second, the Sowerbyi-zone in its restricted sense. Only the Ammonites 
from Sherborne exhibiting a certain matrix will be referred to this zone, except 
when additional evidence may be furnished by other localities. 

Thirdly, Sauzei-zone. The “ marl-bed with green grains” of Frogden Quarry, 
Oborne, will be especially designated thus. Certain strata at Dundry,' dominated 
by the genus Witchellia, are considered as belonging here. 


1 The following abridgment of a section at Dundry, a celebrated locality for Sonnzninee, may 


be useful : Ft. In. 
1. Limestone 6 0 

2. Marl . 0 9 

4 0 


3. Soft whitish stone 
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Lastly, Humphriesianum-zone—the strata which equal the ‘‘ Coronaten- 
Schichten’”’ of Quenstedt. 

Lirerature.—Very few works deal with the Sonninine to any great extent. 
The most important, perhaps, is Waagen’s ‘ Zone des Amm. Sowerbyi,’' wherein a 
fine series of Ammonites is figured, and the Sowerbyi-zone is treated exhaustively. 
There is an interesting little pamphlet by Douvillé* with the same title, containing 
figures of several new species ; and, lastly, Quenstedt’s grand work, ‘ Schwibischen 
Ammoniten,’ vol. 11, illustrates a wonderful variety of forms of the genus 
Sonninia. 

It is remarkable, however, that in none of these works are any of the species 
of Sonnimia peculiar to the Concavum-zone figured. The Sonninine of the 
Sherborne Quarry—the species of the Sowerbyi-zone—are very fully illustrated, 
especially by Quenstedt, but the numerous forms which occur in the Concavuin- 
zone appear to be wholly unknown upon the Continent. 


Fanily—AMALTHEIDA, Hyatt. 
Sub-family—Sonnintnm, Buckman. 
Genus—ZurcHeria,® Dowvillé, 
(Lype—Zurcueria Uparpi, Dowvillé.) 


1885. Zurouerta, Dowvillé. Zone a Am. Sowerbyi; Bull. Soc. Geol. France, 
8e série, t. xiii, p. 37. 


Discoidal, compressed, uncarinate. Whorls ornamented with more or less 
direct costee with a spine at each end, or with a spine at the outer end only, or 


Sauzei-zone. 4. THE Iron-snor Brep.—Hard, brown iron-shot Oolite, Sonninia, Stephano- Ft. In. 


ceras, Pleurotomaria elongata : : : : 4. Va 
5. Rubbly stone. . F : : : : a 
6. Greyish limestone : : A , é 7 

Lyifelelsa 7. Wuire Brep Betow THE [ron-sHot.—Greyish-white stone with numerous 
7s ferruginous grains, Witchellia frequent 2 . 3 : 6 
8. Irregular marl . F f 1 

Concavum- 9. NoputarR Brp.—Marl with eecnulaily tended Teteene Here Lioceras 
zone concavum, Hyperlioceras, &c. 4 : : 2 (650 


The fauna of the Sowerbyi-zone as obtained from Biefhorie is almost entirely absent. The 
genus Witchellia appears to correlate No. 7 with the Sauzei-zone ot Oborne, while No. 4 may be the 
representation of a transition period between the Sauzei- and Humphriesianum- zones of Oborne. 

1 “Geogn. Pal. Beitrige,’ Bd. i, Heft 3, 1867. 

* «Bull. Soc. Géol. France,’ 8e série, t. xiii, 1885. 

3 M. Zurcher, engineer, Toulon. 
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simply with more or less direct ventrally-inclined coste. Ventral area rounded, 
smooth, or crossed by arcuate radii Suture-line with a well-marked trifurcate 
superior lateral lobe, a superior lateral saddle deeper than the other saddles, a 
lopsided inferior lateral lobe, and an inferior lateral saddle very shallow when 
compared with the superior lateral. 

Douvillé thus characterised his genus :—‘‘ Ammonite of the tribe Lissoceratine, 
with compressed, open whorls, rounded on the ventral area; the whorls orna- 
mented with slight sickle-shaped (faculiformes) ribs,’ which disappear before they 
reach the ventral area, and also with fine growth-lines parallel to the ribs, forming 
upon the ventral area a kind of rounded tongue, strongly projected forwards. 
The length of the body-chamber is a little more than half a whorl. Type, 
Z. Ubaldi.” 

‘“‘This genus only contains the one species from the Bajocian of Toulon, to 
which the above description applies, and this species we dedicate to the Brother 
Ubald of Solhés-Pont.”’ 

It is only recently, practically speaking, that any specimens of this genus 
have come under my notice; and it is later still since any new species have been 
described or figured. In one respect the genus holds a unique position; because 
it was erected to contain a single and very distinct new species, and no other 
species described up to that time bore any really close relationship to it. Since 
that time, however, various new species have been brought to light. 

The genus was founded by Douvillé (op. cit.) on Zurcheria Ubaldi, and about 
a year afterwards Vacek’ described as Hammatoceras two species, ‘“ pugnax” and 
** pertinaw,’ which evidently belong here. To these I have now to add two more 
new species. 

My reading of the biological relationship of these species is as follows :— 
* Pugnaxw’’ is the earliest form biologically, and it shows, according to Vacek’s 
description, a smooth stage, and an unispinous developing into a_bispinous 
stage, to which the greater part of the fossil belongs. 

‘“« Pertinaz”? and the new species to be described are descendants from 
“nugnae,’ which have retrogressed to the unispinous stage; and the fact that 
they have lost the second row of spines is due to the law that in retrogression the 
latest acquired characters are lost first. ‘That these species also show a somewhat 


1 Douvillé distinguished seythe-shaped (falezformes) and sickle-shaped (faculiformes) ribs. The 
Latin word, falx, falcis, means both sickle and scythe, and the word falciform is usually in this 
country applied to true sickle-shaped ribs (example, Harpoceras falciferum), though the scythe- 
shaped ribs of some of the Aviefidxe are also often called ‘‘falciform.” I have found it necessary 
to adopt a more precise nomenclature for the various forms of ribbing, and have confined the term 
“falciform”’ to the true sickle-shaped ribs. 

2 « Ool. Cap San Vigilio,” ‘ Abh. k. k. geol. Reichsanstalt,’ Bd. xii. 


Vin a 
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prolonged smooth stage in the inner whorls points, I imagine, to the ‘‘ modifying 
action of earlier inheritance.’ It is not evidence that the species belong to a 
different branch and are nearer to an earlier stage—the smooth stage—than 
is “‘pugnax.” 

«* Pertinaw”’ and the new species also illustrate the decline of the unispinous 
stage into the costate stage, and the retrogression is still further elaborated in 
Ubaldi, which is both biologically and geologically the latest species. In Ubaldi 
possibly the spines are absent altogether, nothing but a costate stage is shown 
(see page 298). Its greater inclusion and more compressed whorls also indicate 
retrogression very clearly. 

The correct position of this genus has been a matter of perplexity to myself; 
and other authors have expressed widely different views. Douvillé described it 
as belonging to “the tribe of the Lissoceratine.’ Haug,” dealing with a spinous 
species, placed it near the descendants (neben die anderen Nachkommen) of 
Deroceras. Vacek may be said to have held a similar view when he placed his 
species in the genus Hammatoceras. 

I differ from these opinions; but I am inclined to think Douvillé was near the 
truth. This, however, is a matter to be discussed later. My reasons for placing 
Zurcheria in the family Amaltheide and in the sub-family Sonninine are its 
relationship to Haploplewroceras—to be referred to in the article thereon,—the 
relationship of Haploplewroceras and Sonninia, the similarity of Haploplewroceras 
and “* Plewroceras,” and the fact that Sonninia and Amaltheus are so closely 
homoplastic. 

It may be noticed that the elevated superior lateral saddle which is 
characteristic of Zurcheria is to be observed in Haploplewroceras, ‘* Plewroceras,” 
and also in Lissoceras and Oppelia. The geological position of the genus 
Zurcheria is from the Opalinum-Murchisone horizon of Cap San Vigilio to the 
Sowerbyi-zone of Toulon; but in this country the species are all confined to the 
Concavum-zone, so that their geological position corresponds with their biological 
relationship. 


‘ The phylogenetic series of “ Plewroceras” hawsherense, spinatum, pseudo-costatum, shows exactly 
similar development. The late appearance of a crenulate carina in the last species is explainable 
by “modified action of earlier inheritance” far better than by supposing a separate stem for every 
difference in the ontogenetic record. Zurcheria is evidently a morphological equivalent of “ Plewro- 
ceras”” in all phases. 

> “Gattung Zurcheria,”’ ‘ Neues Jahrbuch fiir Mineralogie, &c.,’ Bd. ii, p. 194, 1886. 
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ZURCHERIA parvisPInata, S. Buckman. Plate XLIX, figs. 18—20; Plate L, figs. 
1—3. 


Discoidal, compressed, uncarinate. Whorls quadrate, changing to gibbous- 
sided elliptical, at first smooth, afterwards striate, then possessing coste furnished 
with a spine at the outer end, and, lastly, having plain direct ventrally-inclined 
coste. Ventral area uncarinate, slightly arched, fairly defined during the spinous 
stage; but afterwards narrower, more gibbous, not defined, crossed by obscure 
arcuate coste. Inner margin fairly defined, shallow, upright. Inclusion about 
one-third. Umbilicus open, ornamented with ribs bearing small spines pressed 
into the succeeding whorls ; the centre smooth. 

This species is a development of Zurcheria pugnax in a retrogressive sense. 
In its immature stage it has a quadrate-shaped whorl like “ pugnaz,” and the inner 
end of the rib is very slightly swollen—the remains of the second row of spines. 
The larger specimen, which is presumably mature, shows a complete change—the 
spines are lost, the whorls are more compressed and more elliptical. The inner- 
most whorls of the species are smooth as in “‘ pugnaw ;” but they appear to remain 
smooth for a longer time. This may be due either to the larger size of the species, 
or to the modifying action of earlier inheritance. The absence of a distinct inner 
row of spines, and the slightly less pronounced ribs effectually separate this species 
from Zurcheria pugnae. 

This species is extremely rare ; the two specimens figured are all the material I 
have seen. The young specimen depicted in Pl. L, figs. 1—3, is in my collection. 
The larger specimen I purchased from the collection of the late Dr. Wright, and 
it is a very fine example of this rare genus. 

The faint carina observable in fig. 19 and the lower part of fig. 20 is a false 
carina, due to the fact that the test of the inner part of the overlapping body-whorl, 
which must have extended another half-volution, had not been absorbed and 
amalgamated with the test of the whorl upon which it rested. This false carina, 
therefore, is really a feature of the inner part of the succeeding, but lost, whorl. 


The Concavum-zone of Bradford Abbas, Dorset, is the horizon for the smaller 


specimen ; and there is no doubt that the larger example came from the same bed, 
as the matrix is so easily recognisable; but it was not labelled, and, in fact, was 


enveloped in matrix when I bought it. 


eee 
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ZURCHERIA INconstTaNs, S. Buckman. Plate L, figs. 4—10. 


Discoidal, compressed, uncarinate. Whorls elliptical, at first smooth, then 
showing small spines, presently with ribs inside the spines, and lastly ornamented 
with subdirect ventrally-inclined coste. Ventral area narrow, uncarinate, not 
defined, crossed by arcuate growth-lines. Inner margin fairly defined, smooth. 
Inclusion about one-third. Umbilicus open, inner whorls smooth. Suture-line 
fairly ornate ; siphonal saddle divided by a small accessory lobe; superior lateral 
lobe trifurcate ; superior lateral saddle deeper than siphonal saddle; inferior lateral 
lobe nearly as long as superior lateral, very unequal-sided ; inferior lateral saddle 
very shallow ; one well-marked auxiliary lobe a little dependent. 

This species is the further development of Zurcheria parvispinata. It is more 
compressed, the spinous stage ends earlier, and the costate stage eventually becomes 
somewhat less pronounced. ‘The smaller specimen is evidently a little more 
advanced, biologically than the larger one. 

In the smaller specimen the spines appear before the ribs are distinct ; and this 
is probably due to modifying action of earlier inheritance. That the later feature, 
the spines, should remain is probably due to the fact that they had persisted long 
enough to become a fairly fixed character, and then “‘ modifying action” would 
reduce all ornaments equally, and the ribs, being smaller, would disappear first in 
the inner whorls. 

The larger specimen is the first example of the genus which I obtained. This 
was some few years ago; and I labelled it as a “‘ Harpoceras without a keel.” 

Both specimens came from the Concavuwm-zone of Bradford Abbas, Dorset ; and 
they are the only specimens of this rare species which I have seen. Figs. 4, 5, 6 
of Pl. L give three views of the smaller example, a very well-preserved fossil 
with test; fig. 7 is part of its suture-line. Figs. 8, 9 of the same plate exhibit 
two views of a specimen without test; and fig. 10 shows the characteristic 
suture-line. 


ZURCHERIA PERTINAX (Vacek). Plate XLIX, figs. 21, 22. 


1886. Zurcuerta Usatpr? Haug. System. Stellung Zwrcheria ; Neues Jahrbuch 
fiir Mineralogie, &ec., Bd. ii, p. 194, figs. 1—3. 
1886. Hammarocrras PrRTINax, Vacek. Ool. Cap San Vigilio; Abh. k. k. 
geol. Reichsanstalt, vol. xii, pl. xvi, 
figs. 5—7. 
38 
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The material of this species is decidedly insufficient. The little example agrees 
with Vacek’s figures ;+ and it differs from either of the other species described 
because its whorls show small hair-like, somewhat closely-set ribs, with very rudi- 
mentary spines, at a time when the others have well-marked ribs twice as far apart, 
and also fairly strong spines. 

The little specimen figured, which was collected by Mr. Darell Stephens, F.G.S., 
is the only example of the species I have seen. It came from the Concavum-zone 
of Bradford Abbas, and must therefore be regarded as a survival of Vacek’s 
species, which is found in a somewhat earlier horizon at Cap San Vigilio. 

Biologically, Zurcheria pertinaw is a later development than the other species 
described from the Concavum-zone; but as it is geologically earlier at Cap San 
Vigilio it must be presumed to belong to a separate sub-branch of the genus. 
Figs. 21, 22 of Pl. XLIX give two views of the only example known to me. 
The ribs are perhaps rather too prominent. 


Forpign Species oF Zurcheria. 


As this is a well-marked genus, the members of which have only been figured 
recently, and are therefore but little known, I append a short note on the two 
species which have not been found in this country. 


ZURCHERIA PUGNAX (Vacek). 


1886. Hammatoceras pugnax, Vacek, ‘Ool. Cap San Vigilio,’ pl. xvi, figs. 


1—4. A small species with whorls at first smooth, later unispinous, and after- | 


wards bispinous. Very rudimentary keel. Short tongue-like process to the mouth 


border. Distinguished from other species by the two rows of spines. Opalinuwm- | 


Murchinsone-zone ; Cap. San-Vigilo. | 


Zvrcunrta Unatpr (Douvillé). 


iy] 


1885. Zurcheria Ubaldi, Douvillé, Zone Amm. Sowerbyi, * Bull. Soc. Géol. 
France,’ 3e série, t. xii, pl. 1, fig. 8. A costate species, a further development 
of Z. inconstans, from which it differs especially in being more included, and having 
broader whorls. Its inner whorls are not preserved, but the spines, if present, 
evidently made an early departure. It is the type of Douvillé’s genus, but, 

1 It may be noted that the suture-line given by Vacek is more ornate than the suture possessed 
by my little specimen, so far as it can be seen through the crystalline test, and it is certainly much 
more ornate than that shown by the other species I have described. 


| 
| 
| 
| 
| 
| 
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biologically, it is the form which has retrogressed the most. It is also latest 
geologically. Sowerbyi-zone, Toulon. Only one specimen recorded. 

The genealogy of the Zurcherix is shown in Table VI. Both branches 
illustrate retrogression from a bispinous, through an unispinous, to a costate stage. 


Sonninin@ (continued). 
Genus—HariopLevroceras,' S. Buckinan. 
> 
(Lype—HaPLoPLEvUROCERAS SUBSPINATUM, S. Buckman.) 


Discoidal, compressed, carinate and suleate. Whorls ornamented with direct, 
ventrally-inclined ribs, upon which are two spines, one towards the inner, the other 
at the outer edge of the lateral area. Ventral area carinate, more or less 
bisulcate, also ribbed and striate, the carina, sometimes very slightly crenulate, 
cutting through the apex of the V-shaped ribs and striz. Suture-line: superior 
lateral lobe trifurcate ; superior lateral saddle deeper than other saddles ; inferior 
lateral lobe lopsided. 

When I wrote my paper on the ‘ Descent of Sonninia, &c.,” I stated (p. 657) 
that “subspinatum’’? was descended from ‘‘ Plewroceras” hawskerense. The 
similarity between the two forms is remarkable ; but I noticed at the time that one 
fact did not quite fit in with this idea of descent—the whorls of ‘“ subspinatwm,” 
though more compressed than those of ‘‘ hawskerense,’’ were not more included. 

Another solution of the genealogic problem of “ suwbspinatum” presents itself ; 
and, if it be correct, it discloses a most remarkable instance of homoplastic 
development. The species Zurcheria pugnax (Vacek) (p. 298) has two rows of 
Spines, and a very rudimentary carina. The appearance of carina and sulci on 
the ventral area would practically change “ pugnax” into “ subspinatum ;”’ and it 
may be noticed that during progression the development of an incipiently carinate 
ventral area is, as the Arietidx show, as follows :—rudimentary carina, carina with 
flattened area each side, the flattened areas becoming more and more depressed to 
form sulci, finally a sulcate-carinate ventral area. 

If this idea of descent be correct, then two branches arose from “ pugnax :” one 
progressive, leading to “ subspinatum ;” the other retrogressive, Zurcheria. 

The geological position of “ swbspinatum”’ accords with this idea; and its life 
history does not seem to show anything against it. The inner whorls are 
unispinous at a very early age (Pl. XLIX, fig. 5), and the second row of spines is 
acquired during infancy (Pl. XLIX, fig. 6). Owing to the crystalline condition 

1 Grdéos, single ; tAevpa, rib; xépus, horn. 
2 ¢ Quart. Journ. Geol. Soe.,’ vol. xlv. 
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3) 


of the specimens nothing definite can be said about the ventral area, but, 
judging from a broken specimen with its edges ground down, the carina and 
sulci appear later than the second row of spines ; but the details are very obscure. 

From Zurcheria generally the genus Haplopleuroceras is distinguished by its 
two rows of spines, and its sulcate-carinate ventral area; but from Zurcheria 
pugnax the latter character alone separates it. From “ Plewroceras” it is really 
not distinguished by any feature except that the carina is only very feebly 
crenulate ; but, in any case, the name ‘ Plewroceras”’ is invalid from prior use 


(see p. 288, foot-note 2). 
As defined at present the genus Haploplewroceras only contains two species, 


which both occur in the Concavum-zone. 


Plate XLIX, figs. 5,6; Plate LI, 


HAPLOPLEUROCERAS SUBSPINATUM, S. Buckman. 
figs. 1—10 (18—15 ?). 


1881. AmaLTHEUS suBsPINATUS, S. Buckman, Inf. Ool. Ammonites; Quart, 
Journ. Geol. Soc., vol. xxxvii, 


p- 606. 
New Ammonites; Proc. Dorset 
Field Club, vol. iv, pl. ui, 
figs. 1 a—e. 
Descent of Sonninia, &e.; 
Quart. Journ. Geol. Soc., 
vol. xlv, p. 657. 


1883. = = = 


1889. PLEUROCERAS sUBSPINATUM, S. Buckman. 


Discoidal, compressed, very evolute, sulcate-carinate. Whorls almost quadrate, 
ornamented with prominent, somewhat distant, sharp-edged, direct ribs, inclined 
laterally and ventrally; and on each rib are situated two spines, one near the 
inner margin, and one on the border of the lateral and ventral areas. Ventral 
area broad, squared, divided by a conspicuous, sometimes slightly-crenulate 
carina, on each side of which travels a well-marked furrow; ventral area also 
ornamented by well-marked forward-projected ribs dipping into the furrows, where 
they disappear, but pass over the carina as striz. Inner margin not defined, 
steeply sloped, with less conspicuous ribs, slightly twisted forwards. Inclusion 
almost nothing. Suture-line :—siphonal lobe shorter than superior lateral ; superior 
lateral saddle deep; inferior lateral lobe small and rather elevated. 

This is one of the handsomest and most distinct of Inferior-Oolite species. 
There is no chance of its being confounded with any of its British contemporaries 
in fact, so much is it unlike Inferior-Oolite fossils that I have noticed it im 
Museums labelled as a Liassic species ; and the dark colour of certain examples is 


no doubt deceiving. 
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With the species of the Liassic genus ‘‘ Plewroceras’’ the present species is 
most likely to be confounded ; but it is more compressed and more umbilicate 
than any of them. !t is most lke ‘ hawskerense,” but that is a thicker shell, and, 
moreover, has tubercles or very swollen ribs on the ventral area between the 
outer lateral row of spines and the ventral sulci, so that it becomes a fossil of the 
“ multispinous stage.” 

It will be noticed that there are at least three varieties of this species figured 
in the plate: a strongly spinous form (fig. 1), which has the spines of its inner 
whorls fitting into niches in the succeeding whorls; a finer-ribbed form, with 
spines less marked—this is partly due, perhaps, to inferior preservation (fig. 6) ; 
a finer-ribbed form with broader whorls and obsolete ventral furrows (figs. 8, 9) ; 
while the small specimen in fig. 4 shows more distant ribs than the umbilicus of 
fig. 1, and probably indicates a still more widely-costate variety. 

Some features of this species demand attention; for instance, the occasional 
small, non-spinous intermediate ribs—the tendency of the ventral strize to become 
very pronounced, so as to give the appearance of a breaking up of the ribs in the 
ventral area (fig. 10)—the slight crenulation of the carina (fig. 10). The last is a 
most extraordinary instance. of the development of homoplastic features, if the 
descent of this genus be as I have now suggested. 

Haploplewroceras subspinatwm is not a rare fossil, but it seems to be very local. 


Tt is practically confined to a small area—a two-mile radius from Bradford 


Abbas, being a characteristic species of the Concavwm-zone of that district. 
Dr. Haug tells me that he has found this species in the neighbourhood of Digne 
associated with the following Ammonites : 


Phylloceras Nilssoni, Héb. Lioceras concavum. 

Ks ultramontanum, Zaittel. Ludwigia cornu. 

Bs trifoliatum, Neum. Hyperl. Walkerv. 
Lytoceras pygmeum, a’ Orb. Stephan. punctum, Vacek. 
Sonninia cf. acanthodes. Erycites fallax, Benecke. 


Figs. 1, 2, Pl. LI, give two views of a strongly-spinous form; fig. 3 is part 
of the suture-line. Figs. 4, 5, are two views of a coarse-ribbed young specimen. 
Fig. 6 is a side view of an example with less developed spines; fig. 7 is its suture- 
line, with a peculiar twist, to the superior lateral lobe, which presumably is not 
normal. Figs. 8, 9 furnish two views of a finer-ribbed variety. Fig. 10 is an 
enlarged view of the ventral area. Figs. 13—15 give views of a pathological 
example of Haploplewroceras, probably of this species. The injury has caused a 
sudden retrogression to a costate stage with planicostan abdomen, presumably a 
very decided case of atavism. Figs. 5 and 6, Pl. XLIX, represent the young stage. 
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Hapnopnevrocrras MuNDuM, S. Buckman. Plate LI, figs. 11, 12. 


A somewhat degraded development of Haploplewroceras subspmatuin, to the 
type form of which it is more or less connected by the specimen depicted in 
Pl. LI, figs. 8, 9, though this specimen has practically obsolete ventral furrows, 
pointing to divergence in another direction also. Haploplewroceras mundwm is 
separated from the typical H. subspinatum by broader and more compressed 
whorls, finer and more closely-set ribs, and smaller spines. The more distant 
ribs of the inner whorls are the remains of the ‘ subspinatum”’ stage ; while the 
compressed, more quickly-coiled outer whorls, with their less vigorous ornamen- 
tation, point to decadence in the normal manner. 

This form occurs with H. subspinatum, but is decidedly rare. 

Figs. 11, 12 of Pl. LI furnish a very good idea of this “ species.” 


SONNININA (continued). 
Genus—Dorssrensia,! S. Buckman. 
(Type— Dorsetensta Enovarpiana, d’Orbigny sp.) 


—  MHarpoceras (pars) auctorum. 
1885. Gruppe pes Harp. corrucarum, Hawg (pars). Beitrage Monogr. Harpo- 
ceras ; Neues Jahrbuch fiir Mineralogie, 


Bl.-Bd. ii, p. 674. 


Discoidal, compressed, carinate and sulcate, or acutely carinate, or hollow- 
carinate. Whorls ornamented with subdirect, ventrally-projected costee or strie. 
Ventral area may be either somewhat flattened and furnished with a carina parting 
two sulci, or it may slope more or less acutely towards a more or less prominent 
carina, or it may be acute and furnished with a strong hollow carina. Suture-line 
rather simple; the superior lateral lobe very broad-stemmed ; none of the saddles 
deep. In the compressed broad-whorled species all the lobes broad-stemmed, aud 
the siphonal saddle furnished with two well-marked accessory lobes. 

I have included in this genus a retrogressive series of species, and although 
the extreme forms of the series present very different characters, yet the whole 
series is apparently in direct genetic connection (p. 307). Practically-speaking, the 


' County of Dorset. 
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greatest break is between Dorsetensia Edouardiana and Dors. complanata, n. sp. ; 
and it separates the members of the genus into two groups. (Page 312.) 

It is a question whether Dors. Hdowardiana is a descendant of Haplopleuro- 
-ceras subspinatum, which has lost the spines of that species by earlier inheritance 
of a retrogressive costate stage. In general whorl-shape and in ribbing the two 
species are similar, while both possess the carinate-sulcate ventral area; but 
whether Dors. Hdowardiana would, if descended from “ subspinatum,” have lost 
the spines so completely, and yet have retained such well-marked ribs, is a matter 
on which I feel considerable doubt. I certainly placed “ Hdowardiana”’ and its 
allies in their present position in the plates with the idea that they might be 
descended from “ subspinatum ;” but I confess that I am not able to settle the 
matter definitely. 

The inner whorls of Dors. Hdowardiana disclose a globose, gibbous-whorled form 
with a coronet of spines (Pl. XLIX, fig. 4), and these spines gradually develop 
into ribs (Pl. LI, fig. 14), which are retained throughout life. The spinous inner 
whorls point to descent from the common ancestor of the Sonninine ; but, if 
“ Hdouardiana”’ is not derived from “ subspinatwm,” it may be supposed that its 
ancestor was a form which only attained the unispinous stage, and that Dorsetensia 
exhibits the various phases of retrogression therefrom to costate and striate 
stages. I think this idea is more probably correct, and this might bring 
Dorsetensia in closer relationship with Witchellia. 

From Haplopleuroceras, Dorsetensia Edouardiana differs only in not possessing 
the two rows of spines; but the absence thereof is, I think, sufficient reason for 
placing it in a separate genus in any case, especially as the other species of the 
genus differ materially from Haplopleuroceras. 

From Witchellia it differs in wanting, practically speaking, any spines or 
knobbed ribs, and in not having a hollow carina until the species hag become 
smooth. In Witchellia the hollow carinais correlated with evolute whorls, strong 
ribs, and ventral sulci; while these ventral sulci are retained on the core when 
the species are nearly smooth. This is not the case with Dorsetensia, which lost 
the ventral sulci long before the hollow carina made its appearance. 

Although the species of Dorsetensia are said to retrogress in the matter of 
ornament, yet they progress so far as actual size is concerned. The species of 
the genus make a complete change from evolute, well-ribbed, sulcate-carinate 
whorls, to involute, smooth, hollow-carinate whorls. 

All the species of the genus are found in the Humphriesianwm-zone with the 
exception of two forms, of which the material is very scanty—not sufficient for 
exact determination. These two forms occur in the Sauzei-zone. 
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Dorsprensia sp. (A). Plate LIT, figs. 1—3. 


Discoidal, compressed, carinate. Whorls ornamented with well-marked, direct, 
ventrally-projected ribs. Ventral area broad, furnished with a carina, on each 
side of which runs a well-marked sulcus. 

Dr. Haug suggests that this specimen is a young example of his “ Harpoceras 
alsaticum.”’ Iam indebted to my friend for a plaster cast of his typical example; 
and it seems to me a species nearly allied to Witchellia Sutneri (Branco). 
Compared with it my specimen shows decidedly finer ribs, and a complete absence 


of ribs joined on the inner margin. 
It seems to me that my fossil is the parent form of ‘‘ Hdouardiana,” and it 


shows thicker whorls somewhat more strongly-ribbed. 
Figs. 1—3, Pl. LIT, illustrate the only example I possess. It came from the 


Sauzei-zone of Oborne, Dorset. 


Dorserensia sp. (B). Plate LII, figs. 4—7. 


Probably a development of the last species, having broader, more compressed 


whorls, and shallower ventral sulci. 

It has considerable resemblance to the young forms of certain species of 
Witchellia, but is distinguished by its straighter ribs. This is the only example I 
possess. Sauzei-zone, Oborne, Dorset. 


Dorserensia Epovarpiana, d’Orbigny. Plate XLIX, fig. 4; Plate LIT, figs. 8—24. 


1844. Ammonites Epovarpranvs, d’Orbigny. Ceph. Jurass. Pal. Frang., pl. exxx, 
figs. 3, 4 (5 ?). 


1849. — = — Prodrome de Paléontologie, vol. i, 
p. 262. 

1856. — _ Oppel (pars). Juraf., p. 370. 

1881. _ — J. Buckman. Term. Ammonites, Quart. Journ. 


f Geol. Soe., vol. xxxvii, p. 61. 
1881. Harpoceras Epovarpianum, S. Buckman. Inf. Ool. Amm., ibid., p. 604. 
1885. — Epovarpt, Haug. Beitr. Monogr. Harpoceras; Neues Jahrbuch 

fiir Mineralogie, &c., Bl.-Bd. iii, p. 674. 


Discoidal, compressed, carinate. Whorls ornamented with subdirect, ventrally- 
projected ribs. Ventral area ill-defined, carinate and sulcate in the evolute forms, 


| 
| 
| 
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rather acutely carinate and sloping in the involute examples. Inner margin 
undefined in the evolute forms, upright and sharply defined in the involute 
specimens. Inclusion one-third to one-half. Umbilicus slowly coiled, scored with 
numerous straight ribs. Suture-line simple; the superior lateral lobe broad, but 
not longer than the siphonal; the inferior lateral lobe and the auxiliaries rather 
elevated. 

I have applied the specific name ‘“‘ Hdowardiana” to a series of examples which 
show the phases of a gradual change from evolute, sulcate-carinate, strong-ribbed 
whorls to somewhat involute, carinate, obscurely-ribbed whorls. Five varieties 
illustrating four steps in direct developmental variation are depicted in Pl. LII, 
namely :— 

a. Hvolute, coarse distant ribs, carinate-sulcate ventral area (figs. 8, 9). 

aa. Hvolute, finer closer ribs, ventral sulci shallow—in fact, the carina is 
bordered by a smooth flattish area (figs. 11, 12). This form is a side shoot of a. 

B. Compared with a, less evolute, ribs closer (figs. 15, 16). 

y. More invyolute, ribs becoming inconspicuous on end of whorl, ventral sulci 
obsolete, inner margin defined on last half of last whorl (figs. 18, 19). This is the 
form which agrees exactly with d’Orbigny’s figure. 

6. Still more involute, ribs obsolescent, ventral area subacutely sloped; inner 
margin conspicuous (figs. 21, 22). 

The variety y appears to lead directly into Dorsetensia pulchra, and so to 
“ Romani,” Oppel; while the variety 8 apparently leads into Dorsetensia com- 
planata, with a link missing (page 307). In general appearance, and in the style 
of its ribbing, Dors. Hdowardiana recalls the species of Grammoceras and 
Dumortieria. Its suture-line, however, prevents confusion with the latter; while 
the inner coronetted whorls (Pl. XLIX, fig. 4; Pl. LII, fig. 14) indicate its 
Separation from Grammoceras, and are a feature of generic value. It may be 
urged that this feature is not always observable ; but Grammoce. toarcense is the only 
species which Dors. Edowardiana is like; and that species is not nearly so slowly 
coiled, and has innermost whorls conspicuously smooth.! 

The suture-line of my specimens has a considerable likeness to that of 
Grammoceras. D’Orbigny, however, drew the suture with a very long superior 
lateral lobe ; but I do not find this character in any species of the genus. 

This is decidedly a scarce species ; and it was not till after I had written my 
paper on Inferior Oolite Ammonites (see synonyms) that any of the involute 
varieties were found. The Humphriesianwm-zone is the horizon of this species ; 
while Sherborne and Oborne in Dorset, and Milborne Wick, Somerset, are the 
only localities. My father was in error in attributing this species to Bradford 
Abbas—his specimens are now before me, and their matrix shows conclusively 


1 See page 171. 
39 
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the Humphriesianum-zone of Sherborne. He was probably misled by the fossil- 


collectors. 
Figs. 8—24 of Pl. LIT fully illustrate the different varieties of this species ; 


and the coronetted first whorl is depicted, considerably enlarged, in fig. A, 
Pl. XLIX. 


DorsprEnsta putoHra, S. Buckman. PI. LIT, figs. 25—27. 


Discoidal, compressed, carinate. Whorls considerably flattened, with almost 
parallel sides, ornamented with sub-direct, ventrally-projected striz.’ . Ventral 
area fairly defined, divided by a prominent, well-separated carina. Inner margin 
well-defined, upright. Inclusion one-half. Umbilicus graduated, ornamented 
with numerous, cleanly-cut, direct ribs. Suture-line simple; the superior lateral 
lobe inclining to be only bifurcate; the inner lobes, including an array of 
auxiliaries, simple and somewhat elevated. 

The specimen figured is the only example I know. 
resemblance to Oppel’s Ammonites Romani,’ but differs therefrom by less com- 
pressed whorls, and a wider umbilicus with well-marked ribs. 

This specimen is exactly the lnk which connects “ Hdouardiana y” with 
** Romani ;” and it is easily separable from the former by more flatly-sided whorls 
and more pronounced inner margin. Oppel’s species shows greater inclusion ; and 
no ribs are depicted in the umbilicus, which means that “ earlier inheritance” had 

carried the striz far enough back to obliterate the ribs. 

The Humphriesianum-zone of Frogden Quarry, Oborne, furnished me with the 


unique example depicted in Pl. LIT, figs. 25 —27. 


It has considerable 


Dorsrrensia compranata, S. Buckman. Pl. LIT, figs. 1—10; Pl. LIV, figs. 1, 2 


1866. Ammonites Romani, Brains (non Oppel). Strat. und Pal. des S.-O. 
Theiles der Hilsmiilde ; Paleontographica xii), 


Lief. 6, pl. xxxvii. figs. 10, 12. 
1881. — BOSCENSIS (?), J. Buckman. Termination of Ammonites; 
Quart. Journ. Geol. Soe., vol. xxxvii, p. 65. 


Discoidal, compressed, sub-carinate. Whorls, in the young, gibbous-sided, 
narrow, and thick, but gradually changing with age until they become broad, 


1 On the core, obscure, broader, more rib-like markings are observable; on the test, very 


fine striz. 
2 ‘Pal. Mittl.,’ pl. xlv, fig. 2 
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thin, and very flat. They are ornamented only with obscure, undulate,! sub- 
arcuate, ventrally-projected ribs, which become more and more obscure with age. 
Ventral area not defined, sharp, furnished with a small carina which becomes 
almost obsolete with age. Inner margin ill-defined, sloping. Inclusion one-half, 
decreasing to one-third. Mouth-border a sub-arcuate bend with a bluntly-pointed 
ventral process. Suture-line simple; siphonal saddle with two accessory lobes ; 
superior lateral lobe broad-stemmed. 

This species has a certain resemblance to Dors. Romani (Oppel) but a greater 
likeness to Dors. pulchra ; and in its style of ribbing it resembles the outer whorl 
of “* Hdowardiana 8.” Still I am not altogether satisfied that it is the descendant of 
“ Kdouardiana ;” and it is certainly not the descendant of ** pulchra.” It is true 
that the ribbing of this species is just what the descendant of ‘* Hdowardiana” should 
possess, as is Shown by the last whorl of “ Hdowardiana 8” ; and the general shape is 
what might be expected. But the one point which rouses my suspicions is that the 
superior lateral lobe of the immature shell is longer than the siphonal; whereas it 
should be, like that of adult *‘ Hdowardiana,” of the same length. This may seem 
a little matter; but it is really not to be overlooked. It may mean that ‘ com- 
planata” and its allies belong to another branch, and should not be included in 
Dorsetensia. 

_ The undulatory character of its ribs, the increase in the size of the umbilicus 
during the last whorl, and the sub-carinate ventral area are the features which 
separate Dors. complanata from any other species of the genus. 

Dors. complanata is a scarce fossil from the Humphriesianwm-zone of Sherborne 
and Oborne, Dorset. The specimen which my father attributed to Bradford Abbas 
is depicted in fig. 1 ; its matrix shows that this was an error. 

Fig. 1 of Pl. LIII gives the side view of an example with the mouth-border ; 
fig 2 is a view from the top showing the somewhat inflated mouth with the ventral 
lappet, and that the specimen is thicker than its fellows. Figs. 3, 4 mark two 
views of the thin form, which has on its body-chamber two long spatulate 
depressions—a character seen on other specimens of this species, but not so 
plainly; fig. 5 is the suture-line. Fig. 6 is the front view of an example with very 
compressed sides and acute ventral area. Fig. 7 is the suture of another example 
showing inner lobes dependent—an abnormal feature for this species. Figs. 8, 9, 
10 illustrate the ontogeny of the species, showing the change of whorl-shape, and 
the gradual acquirement of ribs. Fig. 1, Pl. LIV, marks a somewhat stronger- 
ribbed, slightly more involute example of the species; fig. 2 is its suture-line 
taken from about the commencement of the last whorl. This specimen may be 
regarded as slightly earlier, biologically, than the others. 


! Ribs which are broad, rather distant, and not very well-marked, in distinction to the sharply- 


cut ribs of the previous species of the genus. 
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DorsETENSIA SUBTECTA, LIOSTRACA, TECTA. 


These three ‘* species ” may be known for general purposes as the “ Liostraca- 
group.’ They possess in common one feature which separates them from the 
other members of the genus, namely, a large and distinctly-hollow carina. This 
is, in reality, the only feature which separates ‘‘ swhtecta,” Pl. LIV, fig. 3, from 
“complanata ;’ and the specimens are arranged in Pl. LIV in order to show a 
gradual decrease of ribbing correlating with an umbilicus proportionately slightly 
smaller in each side-view. Figs. 1 and 8 are placed together especially on account 
of their similar appearance; but in fig. 1 no trace can be found of the hollow- 
keel-structure so prominently shown in fig. 3. 

That the ‘ Inostracu-group’’ was derived from a species like Dorsetensia 
complanata, which had not a hollow carina, is shown not only by the external 
resemblance of Dors. complanata and subtecta, but also because the young of Dors. 
hiostraca do not exhibit a hollow carina until somewhat advanced in growth (Pl. 
LIII, figs. 11, 15). That the “ Liostraca-group”’ is not directly descended from 
“complanata”’ in a strict sense of the term is shown by the decadence of the 
carina in ‘‘ complanata,” and by the enlargement of its umbilicus in the last half- 
whorl. An imaginary enlargement of the inner whorls shown by Dors. complanata 
in Pl. LITT, fig. 10 would indicate the common ancestor of ‘‘ complanata”’ and the 
‘* [nostraca-group ;” and a form very much like the “‘complanata’’ figured in 
Pl. LIV, but perhaps somewhat more involute, would probably represent the link 
connecting this ancestor with the “ Liostraca-group.” 

The species of the ‘* Liostraca-group”’ are separable from one another only by 
the decreasing size of the umbilicus and the increasing thickness of the whorl. 

It is not possible to draw any sharp lines of demarcation between them, because 
I possess intermediate forms connecting those selected for figuring. There is, in 
fact, a completely transitional series from Pl. LIV, fig. 3, to Pl. LVI, fig. 5, 
almost in the order in which the specimens are arranged in the plates; while the 
close relationship of the specimen which is depicted in Pl. LIV, fig. 3, with 
** Dors. complanata’’ is obvious; and the probable connection of the latter with 
Dors. Hdouardiana has already been noted (page 307). 

The ‘* Liostraca-group”’ furnishes another good instance of retrogression 
producing smooth, involute, compressed forms, converging in general appearance 


1 The lettering used in Pl. LITT, e¢ seg., with reference to the carina is the following :—a, solid 
carina ; 6, complete hollow carina; ¢, infilling of hollow carina (test lost); e, end of the partition- 
band ; f, core of carina on body-chamber where there is no partition-band ; d, apparent commencement 


of hollow carina. 
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to retrogressive species of other genera; as, for instance, Hyperlioceras, Haugia, 
and Hudlestonia—from any of which, however, the suture-line alone effectually 
distinguishes this group. 


Dorserensia suntecta, 8S. Buckman. PI. LIV, figs. 3—5; Pl. LV, figs. 1, 2. 


1886. AmMoniTEs TESSONIANUS, Quenstedt (non d’Orbigny). Schwabischen 
Ammoniten, pl. |xiii, fig. 8. 


Discoidal, compressed, hollow-carinate. Whorls broad, much compressed, 
ornamented with arcuate, ventrally-projected ribs declining to striw in the 
adult. Ventral area not defined, furnished with a very strong hollow carina. 
Inner margin well-defined, upright. Inclusion about one-half. Umbilicus 
graduated, marked with obscure ribs. Suture-line with broad-stemmed lobes 
and shallow saddles ; two accessory lobes in the siphonal saddle. 

In this species I have combined three varieties which differ from one another 
in certain features : 

a, (Pl. LIV, fig. 3.) Umbilicus rather open and ribbed, obscure ribs on the 
whorl retained for some time. 

B. (Pl. LIV, fig. 4.) Umbilicus smaller, and less conspicuously ribbed ; the 
ribs on the whorl yielding to striz at an earlier age. 

y. Like B, but thinner, whorls flatter, umbilicus smaller, and without any trace 
of ribs. 

The form a, which is the earliest biologically, connects this species with 
“complanata ’’—in fact, the hollow carina is the only feature which distinguishes 
it therefrom. 

The form 6 has very considerable resemblance to Am. Tessonianus, d’Orbigny ; 
but, in addition to other minor points of difference, it possesses a far larger and 
more distinctly-raised carina, which effectually separates it from d’Orbigny’s 
species. 

The form y, being thinner and flatter than 8, must be looked upon as a side- 
shoot ; because increasing thickness seems to be a feature in the direct line of the 
“ Inostraca-group.” he decrease in the size of the umbilicus in the three speci- 
mens figured in Pl. LIV, and in the form y, is very gradual from one to the other, 


but is a noticeable feature. The umbilicus of “ subtecta y’’ is one-third less in 


diameter than that of the “complanata”’ figured in Pl. LIV. I prefer to con- 
sider the form as the type of this species. 

Dors. subtecta occurs in the Humphriesianwm-zone of Oborne and Sherborne, 
Dorset, but is decidedly scarce. A good example of the form is shown in fig. 8, 
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Pl. LIV, with suture-line in sitw; while figs. 4, 5, of the same plate illustrate a 
very fine specimen of the form ®, with its hollow carina well-preserved. 
Figs. 1 and 2, Pl. LV, give the suture-line and the radial curve of the striz 


of this specimen. 


Pl. LUI, figs. 11—16; Pl. LV, figs. 3-5; 
Pl. LVI, tig. 1. 


Dorsetensia Liostraca, S. Buckman. 


1886. Ammonites TEssontanus, Quenstedt (non d’Orbigny). 
Ammoniten, pl. lxiii, fig. 7. 


Discoidal, compressed, hollow-carinate. Whorls broad, ornamented with fine, 
arcuate, ventrally-projected striz. Ventral area undefined, furnished with a 
large hollow carina. Inner margin upright until last half-whorl, then somewhat 
sloped. Inclusion nearly whole whorl, except when body-chamber present. 
Umbilicus graduated, small, but increasing in last half-whorl. 


Herein I have combined three forms : 
a. A rather wider-centred form than that shown in Pl. LV, fig. 3. It seems 


to be exactly intermediate between this species and ‘‘ suwbtecta B.’’ I have not 
thought it necessary to figure a specimen, especially as the form is shown by 
Quenstedt (loc. cit.). 

6. (Pl. LIT, figs. 11—15; Pl. LIV, figs. 3, 4.) This may be regarded as the 
type—“ the smooth shell ’’—hence the name. 

y- (PI. LV, fig. 5; Pl. LVI, fig. 1.) A form which has obscure undulate ribs. 
In the smaller specimen, where they succeed a striate period, they would appear 
to be due to reversion. 

The form marked 8 is commoner than the others. Specimens very con- 

siderably larger than the figured example are in my collection, but their state of 
preservation is indifferent; and, besides, the selected fossil is fairly complete. 
The core bears the plain impression of the rim of the lower part of the mouth as 
shown in the drawing, indicating that the body-chamber was half-a-whorl in 
leneth. 
The largest example in my collection is eight and a half inches in diameter, 
but then it has practically no body-chamber. When complete it probably 
measured eleven inches across, as against barely seven inches in the case of the 
figured specimen. 

The Humphriesianwm-zone of Oborne, Dorset, has yielded the examples I 


possess. It is not a common species. 


Fig. 18, Pl. LILI, shows the various phases of the inner whorls of this species. 


Schwabischen _ 


enon 
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Tf fig. 13 and figs. 8 and 9 of this plate be considered together, a very fair 
idea of the ontogeny either of “ complanata,” or of a member of the “ Liostraca- 
group” may be gained. 

In fig. 15 of the same plate is shown a young specimen in which no hollow 
carina is developed. In fig. 11 is given an older specimen, which has a distinct 
hollow carina developed only on the end of its last whorl. In fig. 4, Pl. LV, is 
shown a still more advanced specimen, which bears a hollow carina all round ; 
while the side-view of an adult example is depicted in fig. 3." Two suture-lines of 
immature examples are depicted in figs. 12 and 16 of Pl. LIII, and an outline 
section of a young specimen in fig. 14 of the same plate. 

The variety in which ribs are shown in place of the striz is illustrated by two 
examples, Pl. LV, fig. 5; Pl. LVI, fig. 1. 


Dorsetensta recta, S. Buckman. Pl. LVI, figs. 2—6. 


The general description of this species agrees with that of Dors. lostraca, but 
the following points of difference may be noted:—'I'he inner margin is deeper 
and is distinctly convex, the umbilicus is (before the sudden expansion) decidedly 
smaller as well as deeper, the whorls are thicker, and the aperture is conse- 
quently broader and more obtusely-lanceolate. 

More or less pronounced indications of these features may be seen in the larger 
examples of Dovs. liostraca towards the end of the last whorl, so that the 
differences between this species and the last may be summed up by saying 
“the senile features of ‘ liostraca’ have become adolescent and adult features of 
Stecta.’”” 


The above statement must be qualified in one particular, namely, in regard to 


the umbilicus. The tendency to contract the umbilicus is observable throughout 


the whole of the “ Liostraca-group;” but it is followed by a tendency to 
subsequent expansion of the umbilicus. Both tendencies are inherited earlier and 
earlier in the series, but owing to the fact that the contracting tendency 
precedes the expanding tendency, the latter, has, in the later species, a less 
influence. 

In the forms of “ subtecta”’ there is a notable contraction in the umbilicus ; 
but the subsequent expansion is not very marked. In “liostraca” the contrac- 
tion is still more pronounced, and the subsequent expansion becomes a well- 
marked feature. In “‘tecta” the increased contraction causes the whorls to be 


1 In front view this specimen is just between “ subtecta”’ and “ tecta””—rather thicker than the 
former, and rather thinner than the latter. 
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almost occluded' just before the commencement of the expansion—in fact, °85 of 
the whorl is covered; but with the expansion of the umbilicus this is decreased 
to ‘57 in one turn of the whorl.’ 

Dorsetensia tecta occurs in the Humphriesianwm-zone of Oborne, Dorset, but 
is rare. . 

Figs. 2,3, 4, of Pl. LVI, exhibit side and front views and suture-line of a 
wholly septate specimen. The test is mostly preserved, but the hollow carina is 
lost. Fig. 5 of*the same plate shows a younger example with a more included 
umbilicus; its carina has also been broken away. 


The annexed Table summarises the remarks on the affinities of the various 


forms of Dorsetensia. 


Taste VII.—The Genealogy of DorsntEnsia. 


Dors. tecta 

_—_——— Dors. liostraca, +. 

Dors. liostraca, 8 

Dors. liostraca, a 
_——————Dors. subtecta, y. 

Dors. subtecta, 8 U 

Dors. subtecta, a 


Dors. complanata. 


Dors. Edouardiana, 6 

—_—_ Dors. pulchra—Dors. R 1. 
Dors. Edouardiana, y nie Ser oa vest 2 
Dors. Edouardiana, B 


: Dors. Edouardiana, aa. 
Dors.. Edouardiana, a 4 


———————Dors. sp. B. 
Dorsetensia sp. A. eae 


1 Hence the name “ tecta, covered.” 

* It must be noticed that in the series of young and old of this and other groups a certain 
expansion of the umbilicus is to be seen whenever the body-chamber is preserved. If this 
expansion were maintained in subsequent growth the umbilicus of adult specimens ought to be always 
larger than is found to be the case; but, presumably, as the air-chambers were formed the inner edge 
With failing vital powers either in the individual or 


of the whorl was pushed nearer to the centre. 
A permanently larger 


the race, there might not be sufficient strength to carry out this process. 
umbilicus would then result, and this character would be transmitted earlier and earlier to the 
descendants. 

Hyatt, referring to the same phenomenon in regard to the umbilicus of Steph. platystomum, Rein. 
(bullatum, d’Orb.), supposes “that the living chamber must be wholly absorbed in the course of 
erowth ” (“« Genetic Relations of Stephanoceras,” ‘ Proc. Boston Soe.,’ vol. xviii, p. 897 [87], 1876). 
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Opalinum-zone (Moorei-beds). 
Figs. 1—12.—DuMorrieria sUBUNDULATA (Branco). 


Fig. 1.—Side view of a coarse-ribbed form with part of the mouth-border preserved. There is no 
test upon the coarse ribs. Buckholt Wood. My Collection. (Page 259.) 

Fig. 2.—Front view of the same specimen. 

Fig. 3.—Suture-line of the same specimen. 

Fig. 4.—Side view of a specimen with the coarse ribs more closely-set. It has all its test present, 
and the mouth-border is well-preserved. The small lateral lappet is apparently complete. Frocester 
Hill (Coaley Peak). My Collection. 

Fig. 5.—Back view of the same shell to show the ventral lappet. The striz crossing the carina 
are a little exaggerated. 

Fig. 6.—Side view of another form, lacking the test. Buckholt Wood. My Collection. 

Fig. 7.—Front view of the same. 

Fig. 8.—Side view of a form with fine, closely set ribs. The artist has, by my direction, taken 
details from both sides to complete this view; because, though the test is present, the specimen is not 
well-preserved. Frocester Hill (Coaley Peak). My Collection. 

Fig. 9.—Front view of the same. 

Fig. 10.—Side view of a young specimen with Aptychus (one valve) in situ. Penn Wood. My 
Collection. 

Fig. 11.—The Aptychus by itself. Natural size. 

Fig. 12.—The same, enlarged six times. 


Opalinum-zone ? 
Figs. 18, 14.—DuMoRTIERIA RADIOSA, var. GUNDERSHOFENSIS, Haug. 


Fig. 13.—Side view of a specimen with part of the test, but not well-preserved. It shows the 
variations of ribbing. Locality probably Yeovil Sands, Bradford Abbas. From my father’s Collection. 
(See Pl. XXX, fig. 18.) (Page 254.) 

Fig. 14.—Front view of the same shell. 


Jurense-zone (Dumortieria-beds). 
Figs. 15, 16.—Dumorrrerta Levesquet (d’Orbigny). 


Fig. 15.—Side view of a very poorly-preserved fragment of the typical form, just indicating the 
ribbing and part of the suture-line. Wotton-under-Edge. My Collection. (See Pl. XXXVII, 
figs. 6—8.) (Page 241.) 

Fig. 16.—View of the aperture in outline. 


Opalinum-zone (Moorei-beds). 
Figs. 17—20.—DvuMorrieria sparsicosta, Haug. 


Fig. 17.—Side view of a specimen with well-preserved but very crystalline test. It shows the 
coarse ribs in the inner whorls, and the part-length ribs on the outer whorl. Buckholt-Wood. My 
Collection. (For allied species see Pl. XX XVII.) (Page 289.) 

Fig. 18.—Back view of the same specimen. 

Fig. 19.—Aperture of the same (in outline). 

Fig. 20.—Penultimate and antepenultimate suture-lines of the same specimen. 
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PLATE XLVI. 
Concavum-zone. 
Figs. 1—8.—Dumorvierta GRaMMOCEROIDES, Haug. 


Fig. 1.—Side view of a fine adult example with most of its test preserved. 
Bradford Abbas, Dorset. My Collection. (Page 262.) 

Fig. 2.—Front view of the same specimen; the carina is perhaps rather too 
conspicuous. 

Fig. 3.—Part of the suture-line of the same specimen. 

Fig. 4.—Side view of the involute form; nearly all its test is preserved. 
Bradford Abbas, Dorset. My Collection. 

Fig. 5.—Front view of the same specimen. 

Fig. 6.—Side view of an evolute form with more distant ribs. Bradford 
Abbas. From my father’s Collection. 

Fig. 7.—Front view of the same example. 

Fig. 8.—Suture-line taken from another specimen. (The siphonal lobe should 
be shown more branched, and the inferior lateral lobe more perpendicular.) 


1 Tt has been thought advisable to call this horizon definitely “ Concavum-zone.” It is the same 
horizon which was described as “‘Sowerbyi-zone” or “‘ Sowerbyi-zone (Concavum-beds)” until P]. XIV, 
and afterwards ‘‘ Concavum-beds.”” These terms may be altered to Concavum-zone. 
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PLATE XLVI. 


Concavum-zone. 
Figs. 1—17.—Dvumortieria GRAmMOcEROIDES, Haug. 


Fig. 1.—Side view of a small specimen, showing the almost complete spathu- 
late-shaped lateral lappet, and the length of the body-chamber from the x. 
Bradford Abbas, Dorset. From the Collection of Mr. Darell Stephens, F.G.S. 
(Page 262.) 

Fig. 2.—Top view of the mouth of this specimen, showing very short ventral 
lappet. 

Fig. 3.—Side view of a small specimen with an incomplete mouth-border of 
peculiar shape. The upper part, above the short longitudinal furrow, is test, not 
matrix as itis below. Stoford, Somerset. My Collection. 

Fig. 4.—Side view of another specimen with deeply-indented furrow in the 
stem of a, presumably, incomplete lateral lappet. Test complete. Bradford 
Abbas. My Collection. 

Fig. 5.—Top view of the same specimen. 

Fig. 6.—Side view of a small specimen with a sigmoid mouth-border devoid 
of lateral lappets. The specimen shows, a little way back in the body-chamber, a 
scar, probably due to an injury. Bradford Abbas, Dorset. My Collection. 

Fig. 7.—Top view of the end of the mouth of the same specimen, showing a 
produced blunt ventral lappet. 

Fig. 8.—Side view of an immature evolute form, with ribs not very conspicuous. 
Bradford Abbas. My Collection. 

Fig. 9.—Front view of the same specimen, which is somewhat twisted. 

Fig. 10.—Side view of an immature involute form with well-marked ribs. 
Bradford Abbas. My Collection. 

Fig. 11.—Front view of the same specimen. There is barely any trace of 
carina in the front, but on the top of the whorl, where the test is absent, a very 
small carina divides a somewhat flattened area. 

Fig. 12.—Suture-line of the same specimen. 

Fig. 13.—Side view of a specimen with peculiarly sigmoid, irregularly-reclining 
ribs. Bradford Abbas. From the Collection of Mr. Darell Stephens, F.G.S. 

Fig. 14.—Front view of the same specimen, showing a carina very pronounced 
for this species. 

Fig. 15.—Side view of a malformed specimen, exhibiting irregular, in some 
places bifureate, ribs. Bradford Abbas. My Collection. 

Fig. 16.—Front view of the same specimen, showing irregular ribs and slight 
distortion; the latter feature, however, the artist has somewhat exaggerated. 
There is, on the left edge of the ventral area, a slight ridge, probably representing 
the carina displaced. 

Fig. 17.—Portion showing rounded ventral area of the end of the whorl, 
and an attempt to reproduce the ‘*‘ Planicostan abdomen.” 
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PLATE XLVIII. 
Opalinum-zone (Opalinum-beds). 


Figs. 1—7.—'l'meroceras scissum (Benecke). 


Fig. 1.—Side view showing distant ribs. The specimen represents a dwarf 
race of the Continental species. Burton Bradstock. My Collection. (Page 273.) 

Fig. 2.—Front view of the same specimen to show the circular whorls. 

Fig. 3.—Enlarged view of the ventral area. 

Fig. 4.—Side view of a more compressed and included form = “ Regleyi,” 
Dumortier (teste Haug). This is the specimen which was figured in the ‘ Proc. 
Dorset Club’ as ‘“* Cosmoceras Hollandex.” Burton Bradstock. My Collection. 

Fig. 5.—Front view showing elliptical whorls. 

Fig. 6.—View of the ventral area, enlarged. 


Fig. 7.—Suture-line of the same specimen. 


Murchisone-zone. 
Fies. 8—10.—Tmetovrras sorssum (Benecke), var. 


Fig. 8.—Side view of a smaller-centred, closer-ribbed form leading to the next 
species. Broad Windsor, Dorset. My Collection. (Page 273.) 

Fig. 9.—Front view. 

_Fig. 10.—Enlarged view of the ventral area. 


Figs. 11—12.—Tmeroceras Hotnanpa, S. Buckman. 


Fig. 11.—Side view. 
Fig. 12.—Back view. This specimen was figured in the ‘ Proc. Dorset Club’ 
as ** Oosmoceras Hollande, var.” Quarry on the Marston road, about two miles 


from Sherborne, Dorset. My Collection. (Page 275.) 


Jurense-zone (Dumortieria-beds). 
Figs. 13—15.—Potymorpuites senuscens, S. Buckman. . 


Fig. 13.—Side view. From the horizon of Tereb. haresfieldensis, Haresfield 


Hill. My Collection. Unique example. (Page 268.) 
Fig. 14.—Back view, showing the ribs crossing the ventral area—Planicostan 


abdomen. 
Fig. 15.—Suture-line. 


Concavum-zone. 
Figs. 16—17.—Sonninta crassisprnata, S. Buckman. 


Fig. 16.—Side view of an immature form. Bradford Abbas. My Collection. 
Fig. 17.—Front view of the same. The ventral area lacks most of the hollow 
carina which is, however, complete at the bottom. 
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PLATE XLIX. 


Figs. 1, 2—AmMatrHevs MARGARITATUS, Montfort. 


Figs. 1, 1 a—Side and front views of inner whorls, to compare with inner whorls of Sonninia, &e. 
Magnified four times. Yeovil. (Page 288.) 

Figs. 2, 2 a.—Portion of the same specimen just one whorl later—the bottom of the inner piece 
fits to end of 1—showing spines and the crenulate carina and sulci suggestive of Amaltheus coronatus. 
Maguified twice. 


Figs. 3, 83 a.—AMALTHEUS NUDUS, Quenstedt (PRESTABILIS, Hyatt). 


Figs. 3, 8 a.—Side and front views of the inner whorls. Magnified twice. Marlstone, Dudbridge, 
Stroud. (Page 288.) 


Figs. 4, 4a.—Dorserensta Epovarpiana (d’Orbigny). 


Figs. 4, 4.a.—Side and front views of a little more than the first whorl of a specimen. Magnified 
eight times. Milborne Wick, Somerset. (Page 304.) 


Figs. 5, 6.—HaPLopLEvUROCERAS SUBSPINATUM, S. Buckman. 


Figs. 5, 5 a.—Side and front views of the first whorl, magnified eight times. The centre of fig. 5 is 
obscured by matrix. Bradford Abbas. (Page 300.) 

Fig. 6.—Side view of a small specimen showing the single spine at the end of the rib, and later 
the second row of spines appearing. Magnified twice. Bradford Abbas. 


Figs. 7, 7 6.—*“ Pievroceras” sprnatum (Bruguicre). 

Figs. 7, 7 a, 7 b.—Side, back, and front views of a specimen. Natural size. The side view shows 
one strong spine in centre, and later a rib swollen at its inner and spinous at its outer end. Fig. 7a 
shows the commencement of the crenulate carina. Fig. 7 6 shows abdomen of inner whorls uncarinate. 
(Page 288.) 

Figs. 8, 9.—Sonnryta suBsprnosa, 8S. Buckman. 


Fig. 8.—Side view showing spines; 8a, front view; 80, front view and section of two other 
whorls, all magnified eight times. These same inner whorls were drawn in ‘ Quart. Journ. Geol. Soc.,’ 
vol. xlv, pl. xxu, fig. 23; but the present drawings seem more correct. (Page 288.) 

Figs. 9, 9a.—The specimen from which the inner whorls were broken. Stoford, Somerset. 

Figs. 96, 9¢.—Suture-lines. Fig. 9} taken from the first whorl, magnified about four times; 9c 
from the third whorl, natural size. 


Figs. 1O—13.—Sonniyta Sowersyt (Miller). 


Figs. 10, 10 a.—Two views of a fragment of the first whorl. 

Fig. 11.—View of the ventral area of a fragment of the second whorl, showing sulcate-carinate 
ventral area. Magnified six times. 

Fig. 12.—A portion of the third whorl, magnified twice. 

Fig. 13.—Part of the fourth whorl, natural size. Oborne, Dorset. 


Figs. 14—17.—Wircretiia Surnert (Branco) ?. 


Figs. 14, 14 a.—Two views of the first whorl. This specimen was drawn in ‘ Quart. Journ. Geol. 
Soc.,’ vol. xlv, pl. xxii, fig. 25. It was then depicted quite smooth. Mr. Gawan has, however, 
discovered some small tubercles, but I think they are rather exaggerated in his figure. 

Fig. 15.—Ventral area of the second whorl. The keel is certainly too pronounced. 

Fig. 16.—Ventral area of the third whorl. 

Figs. 17, 17 a.—Two views of portion of outer whorl. Natural size. Oborne, Dorset. (The ribs 
are not coarse enough.) 


Concavum-zone. 
Figs. 18—20.—Zurcuerta parvispinata, S. Buckman. 


Fig. 18.—Side view of a fine specimen, with test, showing the loss of spines on the last whorl. 
I purchased this fossil from the Coilection of the late Dr. Wright. The locality is not recorded, but 
its matrix undoubtedly warrants my saying ‘“ Concavum-zone of Bradford Abbas, Dorset.’ (Page 296.) 

Fig. 19.—Front view. The “false” carina is really too prominent. 

Fig. 20.—Back view, showing the manner in which the ventral area is ornamented. 


Figs. 21, 22.—Zurcnwerta PERTINAX (Vacek). 


Fig. 21.—Side view of a specimen with small ribs and spines. Bradford Abbas, Dorset. From the 
Collection of Mr. Darell Stephens, F.G.S. (Page 297.) 
Fig. 22.—Front view of the same specimen, 


Figs. 1, 4, 5, 8, 10, 11, and 14, are views ot fragments broken out of larger specimens. 
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PLATE L. 
Concavum-zone. 
Figs. 1—3.—Zurcnerta ParvIsPInatTa, S. Buckman. 


Fig. 1.—Side view of an immature example. Bradford Abbas, Dorset. My 
Collection. (Page 296.) 

Fig. 2,—Front view of the same fossil. 

Fig. 3.—Back view. 


Figs. 4—10.—Zourcneria inconstans, 8S. Buckman. 


Fig. 4.—Side view of an example with the test preserved, showing ribs with 
small spines at their outer ends, but on the last half-whorl ribs without any 
spines. There is even a tendency for the ribs to become inconspicuous. Brad- 
ford Abbas. My Collection. (Page 297.) 

Fig. 5.—Front view. 

Fig. 6.—Back view showing striz crossing the abdomen with a bow-like bend. 

Fig. 7.—Part of the suture-line showing the deep superior lateral saddle. 

Hig. 8.—Side view of an older example with very little test remaining. The 
absence of test renders the spines somewhat inconspicuous, but they seem to fail 
about a whorl and a half from the end. The ribs are stronger than in the other 
specimen. Bradford Abbas. My Collection. (Page 297.) 

‘Fig. 9.—Front view. 

Fig. 10.—The suture-line showing the deep superior lateral saddle, and the 
difference between it and the inferior lateral saddle. 


Figs. 11—138.—Sonninia muttispinata, S. Buckman. 


Fig. 11.—Side view showing the regularity of the spines. Bradford Abbas. 
My Collection. 

Fig. 12.—Front view showing the carina bordered by sulci. 

Fig. 13.—Suture-line. 


Figs. 14, 15.—Sonninia spinirera, S. Buckman. 


Fig. 14.—Side view of an immature example showing irregularly placed 
spines. The test and spines are very nicely preserved. Bradford Abbas. My 
Collection. 

Fig. 15.—Front view showing the length of the spines. 


Figs. 16—22.—Sonninta crassisprnata, S. Buckman. 


Fig. 16.—Side view of an immature example with well-preserved test, showing, 
first, regular spines; later, irregular spines separated by ribs. Bradford Abbas. 
My Collection. (See Pl. XLVIUII, figs. 16, 17.) 

Vig. 17.—Front view. 

Fig. 18.—Part of the suture-line. 

Fig. 19.—Side view of a smaller example, showing irregular spines at an earlier 
date. Bradford Abbas. My Collection. 

Fig. 20.—Front view, showing flat abdomen correlating with regular spines as 
in “ multispinata.” 

Fig. 21.—Side view of a shell in a very youthful state. Bradford Abbas. 
My Collection. 

Fig. 22.—Back view. 
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PLATE LI. 
Ooncavum-zone. 
Figs. 1—10.—Hariorievroceras susspinatum, S. Buckman. 


Fig. 1.—Side view of a specimen with strong spines in the umbilicus. This 
is the original specimen which was figured in the ‘ Proc. Dorset Field Club,’ as 
* Amaltheus subspinatus.” Halfway House, Compton, Dorset. My Collection. 
(Page 300.) 

Fig. 2.—Front view of the same specimen. 

Fig. 3.—Part of the suture-line of.the same specimen showing siphonal and 
superior lateral lobes. 

Fig. 4.—Side view of an immature form with distant ribs. Bradford Abbas. 
My Collection. (See also Pl. XLIX, figs. 5, 6.) 

Fig. 5.—Front view of the same specimen showing the thick whorls. 

Fig. 6.—Side view of an example of which the inner whorls have more regu- 
lar and more numerous ribs, whereon the spines are but little developed. The 
last part of the whorl of this specimen was figured in the ‘ Proc. Dorset Field 
Club,’ as showing the mouth-border; but I do not feel sure that that conclusion 
was correct—the body-chamber seems so short. Bradford Abbas. From my 
father’s Collection. 

Fig. 7.—Suture-line of another specimen; the superior lateral lobe has a 
marked ventral twist. Bradford Abbas. My Collection. 

Fig. 8.—Side view of a close-ribbed form. Bradford Abbas. My Collection. 

Fig. 9.—Back view of the same specimen showing obsolescent furrows on the 
ventral area. 

Fig. 10.—Portion of the ventral area of the same specimen enlarged, showing 
attempted crenulation of the carina. 


Figs. 11, 12.—HapLopLevroceras muNvum, S. Buckman. 


Fig. 11.—Side view of an example showing the broad whorls and numerous 
fine ribs. (By an oversight on my part the specimen is represented reversed ; that 
is to say, it is the ornamentation of the right-hand side which has been depicted 
in the plate.) Bradford Abbas. From my father’s Collection. (Page 302.) 

Fig. 12.—Front view of the same specimen showing the compressed whorls. 


Figs. 13—15.—An abnormal form. 


Fig. 18.—Side view of an individual of Haplopleuroceras, probably H. sub- 
spinatum, which has suffered injury. Bradford Abbas, Dorset. From the collec- 
tion of Mr. Darell Stephens, F.G.S. (Page 301.) 

Fig. 14.—View of the other side, showing the injury which happened at about 
the commencement of the last whorl, 

Fig. 15.—Back view of the same specimen, showing that the result of the 
injury has been to cause the carima and sulci to disappear, and the ribs to cross 
the ventral area. It may be noted in the other figures that the mjury caused the 
spines to disappear. 
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PLATE LIT. 


Sauzei-zone. 
Figs. 1—3.—Dorserensta, sp. (A). 


Fig. 1.—Side view of a specimen without test. Frogden Quarry. Oborne. My Collection. 
(Page 304.) 

Fig. 2.—Front view. 

Fig. 3.—Outline of ventral area, enlarged. (Dr. Haug suggests that this is a young specimen of 
his “ Harpoceras alsaticum ;” but, having compared it with a plaster cast of his species, I do not feel 
sufficient certainty to append that name. ) (Page 304.) 


Figs. 4—7.—Dorsrrensta, sp. (B). 


Fig. 4.—Side view of a specimen with test, showing straight ribs. Frogden Quarry. Oborne. 
My Collection. (Page 304.) 

Fig. 5.—Front view. 

Fig. 6.—Outline of ventral area, enlarged. 

Fig. 7.—Suture-line. The accessory lobe in the superior lateral saddle and the first auxiliary lobe 
are decidedly exaggerated. (This specimen has much resemblance to the young of some species of 
Witchellia, but it is distinguished from them by its very straight ribs.) 


Humphriesianum-zone. 
Figs. 8—24,—Dorserensta Epovarprana (d’Orbigny). 


Fig. 8.—Side view of an evolute, coarse-ribbed example -(a). Sherborne. From my father’s 
Collection. (Page 304.) 
’ Fig. 9.—Front view of the same specimen. 

Fig. 10.—Suture-lines of the same specimen. 

Fig. 11.—Side view of an evolute, fine-ribbed specimen (aa). Milborne Wick, Somerset. From 
my father’s Collection. 

Fig. 12.—Front view of the same shell. 

Fig. 13.—Outline of the ventral area, enlarged. 

Fig. 14.—Inner whorls, enlarged, showing the ovoid protoconch, and the development of the ribs 
from small knobs. (See Pl. XLIX, fig. 4.) 

Fig. 15.—Side view of a specimen with the mouth-border apparently complete (8). Sherborne. 
From my father’s Collection. 

Fig. 16.—View of the same specimen from the top, showing the ventral lappet of the mouth. 

Fig. 17.— Outline of the ventral area, enlarged. 

Fig. 18.—Side view of a somewhat involute form, which agrees with d’Orbigny’s figure more 
exactly than any of the other specimens (y). Frogden Quarry, Oborne. My Collection. 

Fig. 19.—Front view. 

Fig. 20.—Outline of the ventral area, enlarged. 

Fig. 21.—Side view of a more involute form, with obsolescent ribs (5). Frogden Quarry, Oborne. 
My Collection. 

Fig. 22.—Front view of the same shell, showing sharper ventral area. 

Fig. 23.—Suture-line of the same specimen. 

Fig. 24.—Outline of the ventral area enlarged, showing loss of ventral furrows. (Omitting figs. 
11—138, the specimens of Dorsetensia Edouardiana are arranged to illustrate every step in the change 
from evolute, well-ribbed, sulcate-carinate whorls to involute, nearly smooth, acutely-carinate whorls. 
All the specimens have more or less test preserved.) 


Figs. 25—27.—Dorserensia putcura, 8. Buckman. 


Fig. 25.—Side view of specimen showing the ribs degenerating to strie. It will be noticed that 
on the outer whorl the test is striate, but the core has very faint though rather broad ribs. Frogden 
Quarry, Oborne. My Collection. Unique example. (Page 306.) 

Fig. 26.—Back view, showing depressed areas each side of a fairly prominent carina. 

Fie. 27.—Suture-lines, showing an array of small auxiliary lobes. (This specimen seems to be the 
link between Lycettia Edouardiana (y), and Lycettia Romani, Oppel sp.) 
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PLATE LIII. 


Humphriesianum-zone. 
Figs. 1—10.—Dorserensta comenanata, 8S. Buckman. 


Fig. 1.—Side view of a specimen without much test, but showing the mouth-border. Que of the 
suture-lines is depicted im situ. Sherborne, Dorset. From my father’s Collection. The letter a 
indicates the solid carina, which is, in places, rather too prominent. (Page 306.) 

Fig. 2.—Ventral area of the same specimen from above, to show the ventral lappet and the 
somewhat inflated mouth. 

Fig. 3.—Side view of another specimen with more test preserved. (The body-chamber is nearly 
complete, and exhibits on each side of the carina along spatulate depression—purposely drawn a little 
more distinct than it really is. It is suggested that these depressions indicate the place of attachment 
of the shell muscle.) Frogden Quarry, Oborne. My Collection. 

Fig. 4.—Back view of the same specimen, indicating the position of the depressions. The letter a 
in this and in fig. 3 marks a solid carina; but towards the end of the body-chamber the carina is 
almost obsolete. 

Fig. 5.—Suture-line of the same specimen. 

Fig. 6.—Front view of a much compressed example, showing an extremely acute ventral area 
lacking the test. Frogden Quarry, Oborne, Dorset. My Collection. 

Fig. 7.—Suture-line of another example, showing inner lobes unusually retracted. 

Figs. 8, 8a.—Two views of the inner whorls, magnified twice—the centre of the umbilicus is 
wanting ; 84, suture line. 

Fig. 9.—Side view of the inner whorls. The inner portion (to the break) is the same as shown in 
fig. 8, but is here drawn natural size. The part beyond the break is an extra half-whorl added. 

Fig. 9 6.—Front view ; 9c, part of suture-line. 

Fig. 10.—Side view. This is the specimen which furnishes the inner whorls shown in figs. 8, 9, 
but now put back into their right position. The two outer whorls are added to the inner whorls 
depicted in fig. 9, and the whole then illustrates the time and manner of the acquirement of broad 
compressed whorls. Frogden Quarry, Oborne. My Collection. 

Fig. 10¢.—Outline of the whorls in section, showing the change in shape. 


Figs. 11—16.—Dorserrensta tiostraca, S. Buckman. 


Fig. 11.—Side view of a young example showing the obsolescence of the ribs. (The carina is solid 
at a, but the piece on the top marked 0 is distinctly hollow.) Oborne. My Collection. (Page 310.) 

Fig. 12.—Suture-line. 

Fig. 13.—The first whorl of this species, side view; 13a, front view; 186, 18 ¢, portion of the 
second whorl; 13 d, 18 e, part of the third whorl, showing increase in suture-line. (All the drawings 
of fig. 13 are considerably enlarged.) 

Fig. 14.—An outline of the section of the remaining whorls of the specimen which furnished the 
inner whorls, fig. 18. Natural size. (This outline shows the time when the compressed whorls 
commenced.) Oborne. My Collection. 

Fig. 15.—Side view of a young example with solid carina, showing early age at which the broad 
whorls began. (The costz# shown in the umbilicus are far too prominent.) Oborne. My Collection. 

Fig. 16.—Suture-line. (The superior lateral lobe is too wide and the saddle too shallow.) 
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PLATE LIV. 


Humphriesianum-zone. 
Figs. 1, 2.—Dorserensta compianata, 8S. Buckman. 


Fig. 1.—Side view of a slightly more involute variety, with fairly well-marked 
ribs becoming obsolete on the body-chamber. The letter a marks the solid 
carina. Frogden Quarry, Oborne. My Collection. (Page 306.) 

Fig. 2.—Suture-line of the same specimen. 


Figs. 3—5.—Dorsetensia susteota, S. Buckman. 


Fig. 3.—Side view of an immature form. The letter c marks the infilling of 
the hollow carina, e the place where the hollow carina terminated, as is shown by 
the disappearance of the partition-band (e is situated on the body-chamber, which 
began at x); f shows the core of the carina without any partition-band— 
indicating that the body-chamber possessed an elevated carina into which the 
mantle penetrated, and which had not yet been shut off by a partition-band. 
(See page 81.) The suture-line is shown wm situ. Frogden Quarry, Oborne. 
_My Collection. (Page 309.) 

Fig. 4.—Side view of a fine specimen with the greater part of the test, and 
the elevated hollow carina preserved. Only the inner whorls possess small ribs. 
Frogden Quarry, Oborne. My Collection. 

Fig. 5.—Front view of the same specimen. (For the suture-line, see next 
plate.) 


(The specimens in this plate are arranged to show.a gradually decreasing 
umbilicus correlating with loss of ribs. The solid carina has also been replaced 
by a hollow carina.) 
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ON cnc 


© awean del. et lith. 


PLATE LV. 


Humphriesianwm-zone. 


Figs. 1, 2.—Dorsrtensta sustecta, S. Buckman. 


Fig. 1.—Suture-line of the specimen depicted in Pl. LIV, fig. 4. (Page 309.) 
Fig. 2.—Radial curve of the same specimen. 


Figs. 3—5.—Dorsetensia tiostraca, 8S. Buckman. 


Fig. 3.—Side view of a fine adult example, showing on the cast the impression 
of the rim of part of the mouth-border. The letter e marks the place where 
the partition-band terminated ; and the letter f indicates the cast of the carina 
(page 81) without any partition-band. Oborne. My Collection. (Page 310) 

Fig. 4.—Side view of a young specimen. The letter > indicates the hollow 
carina. Oborne. My Collection. 

Fig. 5.—Side view of a variety showing a return to a costate stage. Oborne. 
My Collection. 
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Mintern Bros 


PLATE LVI. 


Humphriesianum-zone. 


Fig. 1.—Dorsetensta tiostraca, 8S. Buckman. 


Fig. 1.—Side view of a variety with obscure cost, and an expansion of the 
umbilicus, although no part of the body-chamber is present. Oborne. My 
Collection. (Page 310.) 


Figs. 2—5.—Dorsztensia tecta, S. Buckman. 


Fig. 2.—Side view. The hollow carina is broken away, and only parts of the 
infilling remain atc. Oborne. My Collection. (Page 311.) 

Fig. 3.—Front view of the same specimen showing the thickness. 

Fig. 4.—Suture-lines of the same example. 

Fig. 5.—Side view of a specimen with a rather smaller umbilicus. Oborne. 


My Collection. 
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